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(57) Abstract: Compounds represented by 
the general formula (1) or prodrugs thereof 
or medicinally acceptable salts of both are 
useful as remedies for diseases in which Rho 
kinase participates: (1) wherein one to four 
groups represented by the general formula: 
R ] -X- are present and may be the same or 
different from each other; A is a saturated 
or unsaturated five-membered heterocycle; 
X is a single bond, -N(R 3 )-, -0-, -S-, or 
the like; R 1 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; R 2 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; and R 3 is hydrogen, substituted 
or unsubstituted alkyl, or the like. 
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(81) J#£S (MP*): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM 
TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM ZW. 



(84) JISS (&&): ARIPO ftft (GH, GM KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM ZW), i — 7 *>T*$i* 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Q v 1 ift 
It (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI t$HP (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

- mmmsm&m 



(57) mm-. 
* (l) 

R 1 

X — r- A j-R 2 

(1) 

[5£<K R'-X-lil^-tKli^oT 1 ~4p#^E-r?, 0 
it A ft&ft t> t < tt^^fPOm^ 5 M^t£, 

XteSMS^ £fctt5t:-N (R 3 ) -O-, t>L< te-S-f^tL-S 
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E|g£ U-C^^jh/SttSr^Ti-SRh o***— - t?Pfl«iJ (ROCK-IIUL^J, 
ROCaR&##J) ^il-TSo 

Rho if « N ifiizi, jfc/j^^, ^^mm^m, ik^mmm 

10 m rtAJtm-ig^ ^f^7 7-f^-M 'MB*, Na/H£gMii£^ 

AIDS, gttfcilJ^ttlP©*!*, JMf£PiW, 

*^^J»Rh o t?RMFftMI!**U Rho ItoMF** <fctf 

15 Rh o^^-^Pl^^ct^Na VH + ^m^^Pl^^^^ffl(-<J;oT 

*3±tMU!B** -Wi dtiL&&AU iB*&fJIA % AIDS, g 

25 ^T/B-CfcS. 

Rho if M^«r*rf-$<b£4fe£ UTtt, S^IWO 9 8/0 6 4 

3 3#42$SL SrilBWO 99/64011 ^f#, fe«tt^Bi^§gWO 0 0/ 
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5791 4 z titdt^m^mf & n 5 0 

r<b^BHiUfc 0 ^PJ##«Rh £|B#«Mfl 

io it&mK &mmffioi&m*nmis j £. g^©fi»t>u<H:?feSiiitt 

[1] 5£ (1) : 




15 g| Atef&fii t> L < fWl&fn©^ 5 M^^^-To 

Xfimjfe^, -O-, -N (R 3 ) -N (R 3 ) C (=0) 

-C (=0) N (R 3 ) -S (O) -N (R 3 ) S (O) 

-s (o) 2 n (r 3 ) *fc«-c (=o) -x-mtstizm, *fc«sm^ 

v<\tmu^:(OTj^uym (i7Mi/yl©-CH 2 -£iK: -o- N 

20 -N (R 4 ) -> -N (R 4 ) C (=0) - % -C (=0) N (R 4 ) - N 
-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - N 

-C (=0) -T^$^5S(Cj;oT, l£fcte1$^ m-t.tdmtj:oTW% 

ft 2 L < « 3 l^^MtS r i ^T*# So ) &m-r o 
25 nte, 0, Hkfcfc2%miTo 
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*feU<«:it»©7/i'^ g&t>b<i*Mgm(D^nT;V*/i^ gm 

t < mm&vTfr* A^=^wk gm% u < 
m^t> b< »iHt^©T y -/v^/v^-^s, ^fc^smt b< «^e^©T/v 

w&oT^frg, g&<b b < n T/^^m, wMh b < temm 

10 jfeo^D7;^=;H, g^t>b<f»gm©£&fn1t^gt^ gglkb<te3§ 

ii©7/^^^/v*^ g&t>b<te&g&©3F#&^ smt>b<« 

tI^©7i//H, £fctt5£: -OR 8 * -N (R 9 ) R>\ 

-CON (R 9 ) R 1 ° s -S0 2 N (R 9 ) R'\ tt<li-S (O) m R 11 'eS 

tfct b < o t/w^^^s, gm^ b < ttftm&a4gffDtt$&& 

b< ^gm©T;v=>^->^^^^s, gmt> b< w^s^©^#^ 

gftfcbOi&ggMPTS^Vg, £fcfi5£: -CON (R 9 ) R 1( \ 
-S0 2 N (R 9 ) R 10 , ^b<fi-S (O) ro R u t*i$^S^t 0 

20 R 3 *3it;R 4 «:P-*fcWj;oT, tK^J^K I^feL<iiifil07;v 

^/l/5, g£k& b < W38g&©f* n XA-^Ug, g&<b b < te&Sg&GDg&fn^ 

ill, gmt>b<te&sgm<D^«s, «t>b<t±«ifl»©Ty-/uT^ 

mtt, 0 % l£fcte2£Srf- 

25 r\ r 9 , 3o£T$R io fem-$.tc\*m%:ox, ^mm^ n^hL<\tmm 
m<DTjis*;um, b < \*mum<Di'? o r^^s, b < &mm& 

©i/^n7;^^S, g^t>b<«#gm©ISfP : ^^^ amtb<«iig 
flHftor^*, itiftt>b<W:*W*©T!;-/i/T^/V'*«r*i-3ft\ £fcte • 
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R 9 <b R 1 0 v L T , r ft b 5 gUf JIT- £ o Tgt * fc: 
10 C2] (2) : 




(2) 

mm^vT^m, ^tc^-. -or\ -n (r 9 ) r*\ 

20 -CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 1( \ <bb<te-S (O) m R 1 1 "Clfe 
^©ISfp1i^3l^ lit) t< fiif tOT;^^^^;^^M, g&fclX 
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-CON (R 9 ) R 10 s -S0 2 N (R 9 ) R ,0 N t>L<t4-S (O) .nR 11 ^ 

R 8 , R\ R 10 , R 1 1 x feitfmte [1] 1 13 -C*£ih,5, 
C 1 ) |B«© Rho +t-fBftSI. 
5 C3] X#5£ : -N (R 3 ) -t?*&:h,S£*?*><5* Cl]*^tt 

[2] IB^ORho^-^Pl^Jo 

[4] Xa$5£:-N (R 3 ) C (=0) -T^^^It^S, 
[1] £?cte [2] B*©Rho^— ^a«o 0 

C5] X^:-C (=0) N (R 3 ) -t^^tl51t*&5, 
10 [1] ttcte (2] |B«4©Rho^-ifPl^Jo 

[6] X^:-0-"CS$^5S"eS)5s [1] [2] IB 

f©Rho tfMtffl. 

15 ©Rho ; \f mMMo 

20 ttimB!^ jftftiifc mmm, mmmm, m^^mitm, w?f±, 

S&4Jftffiyc, jfiL^H^, & »iWF£, ^Jkimt, # 

gEftftJJUSk AIDS, g*frfeJ:iJWlWP©»#, #*Jft % IHMfeMEfe 
molll^rtfft, &ifiL3E, «fcAflHR»56^^ INK* ft AMU £fcte£frjg 

^©ti&a^Ri-cjfes, CD ~ [6] ovN-rn^i^iB^©Rh o=¥^— ^pi 

25 ##J e 

Cl 0] 5* (3) : 
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(3) 



Xtt^*^ Sfcttsfc: -O-, -N (R 3 ) — N (R 3 ) C (=0) - N 
-C (=0) N (R 3 ) -S (O) -N (R 3 ) S (O) 8 - N 

5 -S (O) 2 N (R 3 ) - N £fcte-C (=0) -THfeSnSl, £fcteg&% 
Kttlil©T;^VVS (iTMl/yS©-CH 2 -SiK: -O-. 
— N (R 4 ) -N (R 4 ) C (=0) -C (=0) N (R 4 ) 
-S (O) „- % -N (R 4 ) S (O) 2 - s -S (O) 2 N (R 4 ) - N titcte 

_c (=o) -T't^iiaot, ltnttefflk. p-tfctil^otf^ 

«:2fi3fe^t>U<«:3fi3te^Sr^'fS-i:3Pt?t5. ) &&1"o 

= C (R 52 ) -Tf^$tL5St>U<tt^i!f^^U Y 3 te5S:-N (R 6 ) 

15 --es^nsst l< ttii^^sto 

R 3 jo < tT> 4 R 4 «IKl-*fc^^oT, TkfJfJjf^ g&t>b<KMRgm<E>T;V 

3r;i/2k b < n r^^/bs, g&t> b < \tmw&(omm 

25 *at& em t> t < g&t> u < liiftor y -a>ta>* 
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-N (R 9 ) R 1 ° % -CON (R 9 ) R 1 ° N - S 0 2 N (R 9 ) R 1( \ £>L<te 

-s (o) nR^x-mztizmzm-r* 

10 R 8 s R\ 43j;^R 10 «|Il-^fc«^^oT, TkmW^, «m^L<{»S 

15 ft R 9 1 R 1 0 #2 V L T , rtl b #S££"t- 5 ^Hf jg^ £ Hfc /Jlotl 
^t-ftllO^XD^^^-ev^T^ «fcV\ g&& b< ttJM&Dfift 5 ~ 8 MM 

R 1 1 g&t>L< teMg&OTVi'^A'S, IMKttli^v'^nT 

25 tt&lt&O^SJ^ g&k L < \$mW8k<DT S^S, * fcttsfc : 

-CON (R 9 ) R 1( \ -S0 2 N (R 9 ) R 10 > t>L<tt-S (O) ^^T^ 

i&u R'-x-^ii©^t5t^ «t©-fb#*Sri»<. 

(l)X^#^T*fc5^, R l ^?mW^. 33)V1fs**sjvm, S-fcttTA^* 
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(4) X#5fc:-C (=0) -1?*$n5STfc5»^, R^JtoKJR^FCfcSfc 

(5) X^ : -NHC (=0) -T^$tl5ST*feSf R^T/l^/l^, 
10 SfcttHIKfe^^^/Vjitf*)*^^ 

(6) X^iE^T-y^i/^x^oT^T/^W^S^ : -0- N 
-N (R 4 ) - % -N (R 4 ) C (=0) -C (=0) N (R 4 ) 

-S (O) — N (R 4 ) S (O) 2 - s -S (O) 2 N (R 4 ) - % £fc« 

-C (=0) -T*&£tlZ>mz.3i<>X&%&%.btlX^ti:^m&. R'&fcmm 

Cl 1] * (4) : 




R D ( 4 ) 

20 [5£eK X, R\ R 51 *3«fctfR 6 l2 Cl 0] £ El C£8fc&*-t] T^ft^K 
Cl 2) 5£ (5) : 
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[5£*> R 51 &J;0R 6 te [10] tmtMtii&itto 

x\ x\ x\ te^m'tiL, ^^iiut, do] \z&nz>xtmc 

gmt l < (iiii©7;^^^^;v#-/n, gt&t> u < ^mm^^mm, 
io gm^b<«iim^cDT i ;-^/^-/^ £fcteg&t>b<«&g&<AT/v 

fit, S:R la -X\ R lb -X\ R lc — X\ fc.fctfR 1 d — X d -e^$tl5S 
<D5^30^±^|^^(c7k^^-i^6^^fi^<, R Ia > R*\ R lc , 
&R ld ^&g&<2T/V*/l'g-efc54§-£\ *j-J&-f5X\ X\ X\ £fcteX d 
15 tt5£:-C (=0) -T^^tb2>S-Cfi^V\ ] T^£tl£K [10] |B^©{b 

[13] R lb #^ fit t< ttif d 7;^;H, 

t> bOSiSg^^pTA^-/^ gmtb<{iMgm^?p»ms, g 

t < \zmw$:<D%%Mms gm t b < «#gmor n g&t b < & 
20 «niife©«*^#sir^;v£, gm%b<«#gm^i&fP : i*^^/v#^/v£, 

*fc^gm^b< teMg&c£TA^A'£#5gmbfcv'^ PTA^A^T-fcS, 
[1 2] |5^cD^^t>b<f«^^o K7^^^«tbb©E^^bTfF^ 
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[14] R 1 Sm i bL<tt^S^^^^nT^^S, 

[15] X b ^, 5£ : -O-, -N (R 3 ) - N — NH C (=0) 
10 - % tifcfe-C (=0) NH-T^£tlSS-C&5, [13] |S«cO^^^L 

[16] X a #^ 5£ : -O-, -N (R 3 ) -NHC (=0) 
-s ^fctt-C (=0) NH-T'^$tL^>S-efc§, [14] |Em©^#»^L 

15 [17] ^ : R lc — X% joJ;t>*R ld — X d T^$tl5S^#t(^7K 

[18] ^:R 1C -X% &<fct>*R ld — X d T^£ft3^*fc:7.k 
mm^XhZ, [1 5] ISitfMfc^klXte^cDr/n K7^£fcf«;h,£>0 
20 m.MkL,XWmi5]nZ>i&o 

[19] ^:R lc -X\ *5<tt>*R ld — X d T^£tl5X^*{£7k 
mJM+X&Zs [14] |Sic^b^t)b<f»(D7 0 o K^^fcte^ftbtf) 

mmtvx&mztizmo 

[2 0] 5£:R lc — X\ *3«k^R ld — X d T**$tLSS^(c:7K 
25 fjfJj^-efeS, [1 6] |Bic<Z)^^^b<}«CD7 0 n Yyy^fz.\^flh<D 

mmt^x^-m^^ 

[2 1] 5£: R la *3j;t>*X a T^$tL§^ x £kT<D\,^Ttlfr(Dh 
(DXhZ>, [17] |Bi6©^t)^b< ^<D7°n K7^^^ tcfc^tl h <D \§LM 
tLXnm&tlZi&: 
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(ii) X a ^:-0- -C (=0) N (R 3 ) - x -S (O) n - s 

-s (o) 2 n (r 3 ) ttcte-c (=0) -x-mztizmx-hz, 

5 [22] jfc : R la te£XfX a X*m£tlZ>mft, UT (D^-ftl^(D h 

10 (ii) X a ^5£ : -0- N ~C (=0) N (R 3 ) - % -S (O) n - % 
-S (O) 2 N (R 3 ) - N ti1t\*-C (=0) -T't^^St*fc5o 

C2 3] X a T^$n^S^ N ^ : -0-T't$ix5Stfc5, 

[2 2] tzm(D4k&mhL<i$z(D7v h*7 v ^^tz.\t^tib(DmmtLxnm 

15 [2 4] Cl 0] ~ [2 3) CDV^tL^-3SlBic^b^#it>L< 

^(D-fn h*7y?*tcte^thb(DmMtLXf?®£tlZi&*^ir%mM 0 

[2 5] Rh o^-^Pl^te^-rS^%^^^i:i-5 

[26] R h o *1--i£vmW;&*^i-Z>4k&Mt>K ( l ) IBic© 
20 5£ (1) tt$ti5^i1)U<fiWnK75'^fci«lie><Z)gli:Lt 
!^£ft5i£-C'&5, [2 5] IB«fe©^^^J 0 

[2 7] Rh odr-t— ifPl#^14^-rS^t)^, [1 0] f5^ 
<Z)5£ (3) T^^^5^#ltL<«07 P cx K^^^^fefi^b^gMi b 
Tf^£ft3:!&-efc£K [2 5] 1B^(D^^^J 0 
25 [2 8] Rho*1~-1iUmft®iZ 7 5-tZ>lk&mK [2] |B^(D 

(2) tl^ti^l^li^K f«©yo K7j/^/di^b©|Ili It 
^^^S^TfcS^ [2 5] !Bgo<Z>S<^?&^Jo 
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{*Afc&<Dmkvnmsm?'?*y v) , mmmm^mm (%wny h 

OMg/ml £;to;ifcS££i£1-o ^{i¥^±^^H^^-r 0 



5 mwzmMi-ztczxDm&tDmm 

\z^x^>^>mt^i-^^mw^^<D3m(om^^(Dh(Dxh^m^ 
10 iiff>n§ 0 

(a) 2§©IiI^t ll©^ilf t^S 5Mi 

-<y^>ntm^-LtcM,m^t ltlilH-f^/-;K 1H-- $ 
^y^/K 2, 3-i?tKn-lH-^^-/K 2, 3-^kKo-lH- 

15 (b) li^Iil^i 2i®^iI^tl)S 511 

1 H--f y F—jV&mtf hftZ>* 

c c ) i ^©^n^ 1 1 fios^K t> u < t&mnft 1 1 mo&mm+xh % 5 

20 ^^yait^LfcAfrWi Utttl, 3-^yyf7/-;K l, 3— < 

^X^-^^y*— ;K 2, Kn-1, 3-^<y/f7^ /K 2, 3-^ 

tKn-1, 3 —<yX*^f-y-jUtfmfbtlZ) 0 
(d) Hft©H*t>L< f«^m-?*5J;t>*20©^i^- ; f--e$ ? ^ 

25 >\ 2, Kn-l-^y/77^ 2, 3-v^t Kn-l-^/ft 

lit AT*^ $ ft 5» P t> L < tl^f&^lOlt* 5 t LT$P£ L V n <£> LT ft, 
^ (1) ©<b^Kim^T^^V«i»^Ufc«^T*-ri:ft©t>©l?*>5 
HWH*tffcft6. 
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ntVK 2-:/^vK 2 -^fyl/^n t^K 1, l-v? 

^^m^/K ^?vK ^=¥f/K ^:/?7K Jr??si't£¥<D\M.m^tclZft& 

nfcVK ->^t3^/K V^o^O-^vK V^n^v'/K £f 
(DZ^SMM^tvT^JVmftmf btK £fc, T^^A\ tfv^n [2. 
2. 2] tf**^ tfv^n [3. 3. 3] V>7 £ %>te£<D%:m$:^-tZ>mtf 
15 m-fhfh, 7*tKot7^1/y, *-**fc Ka— 1 H— f ^x^&if<P 

2-v^n^-fe-7K 3 - u^*±-/Wi if(D 3 ~ 8M^<D 
20 rfi^§rlo^-t-S^^nT/^^^^{f btt#»f btl, \?>s? u 

[2. 2. 2] tff^n [3. 3. 3] V>y s ?-2-^ 

25 TOT U -A'S^ff btlZo 2, 3-^tKn-l-^/77V-5 
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& mmm** 1 ~ 2 m t mmm** 1 m t> t < f«ito^& 1 #ttr 5 ~ 6 jt 

#aK©il N MJi^«rlflt»U<»ikllff^«rlMtr5j|]|^^ £* 

ti, ^ftmaz, mtufs a-vv&k 2-^ 

!J/K 3— (yf-T^VJK 2-7 

y/K 3-7U/K 3-t°m;/K 2-3vy;K 2 -*ir9 y 

^n^y^tLtfl fluffs ?tfi, 7yi, ***5j;tfJI*JIRW*tf €, 

6 6-8 m©s, y y mnmrnu* 1 j;tfflfc*w^ 1 mtt-r 5 6 

20 ~8I1©1, fh7tKo-2H-t°7>-4-^;K rf7tFn-2H- 
^fcT7V-4— ' T/K 1 -^7h7t Kn- 2H-ft^7^-4-^;K 
1, 1 -iftti/Th?* Kb - 2H-ftbf7y-4—f;l^©S; : -O-, 
-S-, -S (O) -S (O) 2 -t^$n§I^-Mn5~8M(D 

^^'Jv^/K 1-TiftfV^a [2. 2. 1] — 

25 /K l-Tiftfv^D [3. 2. 1] ^^/V*if©»«*3rt*SS#Wfcn, 
*fc, x^^Kn^yy^ *^^t Kci-iH-^i/K-^ifo|gaM&3ftr8[ 
fJfSt&^ffbftS, 1H- fy^^K-^1, 3 (2H) -v^V-2 
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15 

fc»5£:-CON (R 9 ) R'\ - S 0 2 N (R 9 ) R x \ t>L<te 

-S (O) n R ll T?m£tl&m (R 9 , R'\ R ll *3«fct>m«B&fEil^CS*^ 

io m-t) m&mfbtiz>o 

20 n^/K 2-7V-T/W -=i^/^/K -fy-n^/^/K 5 - 

n i ~ 2 i@^tp 5 x« 6 M<^i^#$^t£ fc« $ b k^i? t mm 
j;< N wmmtLxfe, mx-te^vfym^s ^7/1. t^-;v 



WO 02/100833 




g % ^fnry^i, v^n7M;vs, v'^t^^^s, tvv^s, 

20 Tn-f/Vl, feiOqft^ftKr^*, Khmer 

25 A^yf/l^*^ 7-;;^ ^/I^W^S^ 

^y^ ^y^nr^W^I, ^d7;vW57S, tuvas**/ 



WO 02/100833 




« t it^mm^or^^mmmr^^mxh^ r t &s$feu 

15 <D£ o f^mr^^mt bT&, tfiR^^VK ^9vK fcVK. ^ V?u 
tVK y^^K s e c-^/K t e r t ->^;l^<D^iiiJ^B£ 

T^r3^->Si te, ^^•iF©-^(D^^^±|BT/l-^S^'a'b^^^ 

25 m^m-^^^^oTgmb^^it^-r^o 

^oTg&bfcg£ic9H-5 0 



WO 02/100833 




5£ (1) V&ZtlZiK&mz&^X, X^ : -N (R 3 ) C (=0) 
-C (=0) N (R 3 ) -N (R 3 ) S (O) 2 -, 
-S (O) 2 N (R 3 ) -X&ZflZ&Xh&W&kte. tEMKR'tiK 

±12 Cl 3] ~ [1 6] © % Sy^©tel^©»Wfc:&fr3Rh o^-^BH. 
$ftm&frtZtt&tak LTtt, Wx.fl iriiWO 9 8/0 6 4 3 3 
KlBB^Sft-C^Ste^^BU (+) - YvV^-A- - 

10 1- (4-¥VVMsl"<*'{M S/^n^f-V, 1MWO9 9/6 4 0 
1 l^*fcM^£ftTl^b'&*^ IMWO0 0/5 7 9 1 4#^(C|fl 
^SftTV^fb^*, £&KlttJtl3-jK5S: (1) -C«*^S^«t>L<W:-tO 

^ (i) T*sns^^»*^^*^b^©^***Jia*#*>*sr.. 




20 (5ft4>, R la *5J;t>*R lb fi7Kmi^^ *fc«®m^U<tt^Sm©T^^S 
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fcte^TKlT, 5£:R l0 C (=0) R lh X*m£tlZik&mtW%&)T^yik 
Kfo^Z^klcJ:*)^ ^ (1) ^fe^TX^ : -NH-^$ti5S-e<b5 

(B) * (1) ^ioltSX^ : -CONH-X&£tlZ>&XhZ>4k&m$, 



(2) 




R 1 -( 



OH 



HN- 




(3) 



(5£>K g|A, R\ feJ;t>'R 2 «HfilE^llC^^-ro ) 



WO 02/100833 




»£flU:LTtt, 0H;ttf, ^S/^P^V^/UJR^^ K (DCC) N ^ 
Vfv\£fri3fl'°& 9 M ^ K (DIPC) , 1-^^-3- (3— S^fvVTS 
5 / 7"n ifA-) -UAs&*M 5 K (WS C) > h VT^JP- 1 — f» 

(^f/V7^/) *7*^!)A.^t7^tn!)^I (BOP) s 
i/7i-;l/^*-/V^7^ K (DP PA) , N, N-#A'#-/l'vV $ ^V— 
;V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ft ¥ (Dffi&ffl&m^ b 
tl, jftSKUfcCT* fflx.its N-tKom^'>W^ K (HOSu) % 1- 
10 tKo^y/bPT^ (HOBt) , 3-fc 3, 

4-^tKo-i, 2, (HooBt) Kvomtomfeto 

^-/^JfeR, ^nn^y, ^dd*M, 1, 2-^nDx>?y^^ 

20 K*fctt«^n5 K^»f?>n5. 

(C) 5£ (1) *fo&ttZXifi&, : -CH 3 NH--C*$tl/*3|-e*)S'fb^ 
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R 1 -( 0 



HN 



(3) 



R 



HN 



(D) ^ (1) ICfctfSX^: -0-T^$tl^S (mmm-?) XhZikft 



15 R^HT^nSfc^^S^^Sr 5£ ( 1 ) IC&tfSX^ : 



10 




R 1 OH 
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(E) 5£ (1) fC&ttSX^ : -NHCO-X*m£tlZ>&X*foZ>ik&mt, 




5 (:£<*•> 3gA, R\ &£tfR 2 teiitllS^C#Bfc£^-fo ) 

T(-T. ^R 1 NH-C^^ti6'fb^i^$ii:SC.i:{- < t ^ (1) fc&tt 

MIJiLtil Milt 5^*n^V/lo&/V#$^$ K (DCC) > *M 
10 y7u\*AsiJjV& 9 M ^ K (DIPC) % 1-^^-3- (3-i?^W$ 
7 7°n fcVl^) -%A/1£*M ^ K (WS C) N *<l/*S h V7 > /—A'- 1 — ' f^- h 

(^w^/) 3fc*#~?A • y vftMfe. (bop) n 

i/7a-/V*^*-/^7; K (DP PA) % N, N-^7M'^^^/- 
;U (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ftZaM&M&%\t*h 
15 tl, fcttll N-tKB^^'>W5 K (HOSu) N 1 

-tKD^y/hJjT^V (HOB t ) N 3-fc Kn*S/-4-tf-*y- 
3, 4-v ? tKn-l, 2, (HO OB t ) ttZtoffllQW 

20 xh7bKn77Vs 1, 4-mfy?5:^Ox^7/«I, v 5 ^ 
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(F) 5£ (1) (Cfclt§X^:-N (R 3 ) -X^Xl^X'h^>i^mt, 



(5**, 9fA, R\ R=\ &£tfR 3 f^sE^CS8fc^rfo ) 

^ (6) x~3c&tiz<k£mz. M&f/^vv&mmofttET, ^m^mm^s 

5£ (1) Kl&ttSX^sS: -N (R 3 ) -T^$ti5^T*fc5^tl^M 

10 ii-fsc^-etSo 

(i i) ^^n9^H\ mwi^7V$j*teb*(Dmm*m^z>zbtfx% 

15 (G) ±SBMfe^^b;^#)i:^5^; (2) xmistiZfc&mte, Zti&%& 

Vnmi-Z>ZttfX%Z> (XWitlsXtZ, mz-ft, COMPREHENSIVE HETEROCYCLIC 
CHEMISTRY The Structure, Reactions, Synthesis and Uses of Heterocyclic 
Compounds Volume 5, A. R. Katritzky, C. W. Rees * ^ N PERGAMON PRESS ; 
20 Heterocycles, 1995, 41(3), 487-496 ; J. Chem. Research, Synop, 1990, 
(11), 350-351 ; J. Chem. Research, Miniprint, 1990, (11), 2601-2615 ; 
Synth. Commun. , 1996, 26(13), 2443-2447 ; Synth. Commun. , 1999, 29(14), 
2435-2445^^d^{f bttS) o 




(6) 



R 1 R 3 NH 



5 
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l-Sr^^-ctS tttiltli W*.t£* Helv. Chim. Acta, 1976, 59, 
2618-2620 ; J. Chem. Soc. , 1955, 2412-2418 ; J. Chem. Soc. , 1960, 2735- 
2738fc£r#We>*b5) o 

*$-<5 3 Cfcifti: LTtt, #Jx.f^ J. Med. Chem., 2000, 43, 41- 

58 ; Helv. Chim. Acta, 1976, 59, 2618-2620* X&&ffbtlZ>) 0 

fmMm<DfflH\&mtl£tt (6) ^St^nfife 

GttfctLTHU Tetrahedron, 1994, 50(11), 3529- 

3536 ; il^i^WO 2000-06320 7 #fc £Tj&«iftf . 

20 "C#6 (^ijx.^ Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wilts*! 1 , M2fRs John Wiley & Sons, Inc. (1991) lJl|B|ft©^fe) 0 

^Jx.f^ h y WIfc©#&T* -37X7" ^7tKa77^ 



WO 02/100833 




itrSwtlciflmtfk *fr\>^*7 L A'<Dm&fc. Mz-lf, t7k*$ y-JK -a 
5 zkx h 7 k K n 7 y ^> "^tK 1 , 2 - ^ h 3^ >ft ^"CADdl 



WO 02/100833 
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b*i/^b*cis* b**s1lA'#~A's hV^n^n^^ h^tO^Vtf 
5£ (1) ^^ftSte^kLO^^n K9y^tt, >j&m\z.j&ZXWMk 

10 & f^ss, y^=f» % t^/n°7=¥^ ^vv^^^m^ 

trye^ik ^iiyi, ai^y-yvr$^s 'MnA^r'^ n, 

20 V\ 

tt^maM:. ttg*;fcaajir©sitt\ sa»j, **gN 



WO 02/100833 




200mg£l|§I£fc«:I£lH] (0J*.fi£2~4|aI) ^^ftT^i"5 £ t 6 0 
Ette^yvg£ % P r ten-r/nfcVl^S:, Buten-:/fvVS£, Ms 

C 1 ] tib^-c^ £ h%i\&m 



Me 




H 
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R 


7 9 


Me 


8 0 




8 1 


H 


8 2 


H 


8 3 


H 


8 4 


H 



[ 2 ] -nBss-easftsfc^flj 




[3] Tfa^-c^^tbS^b-^* 




PCT/JP02/05609 



H 

[4] Tm&x*mzhz>4\:&m 




[5] TI5^T^$n5^^) 



Me 




H 



10 ^©Rti ±ia^i, m2*tz\*%3\z.mtftc\^-fftfr<Dg:*m-r 0 
[6] T^x*m&tizik&y>) 
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[7] TW&T&ZtiZik&to 




N 

5 H 

[8] ne5*t?*£ftate£4ti 




H 

[9] TIBSr^aSftSfljfrft 
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Me 




[10] Tm&T&tZtlifc&Vll 




5 H 

[11] TIB^T^ £ 




H 

10 S4>or^ ±13* *2*fcW*3li:3|iW'fcv^ixd*©as**-t- 0 

[12] riB^-e^^ns^^) 
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OMe 




H 

[13] T&&-?$t£ti&ft&m 



OEt 




[14] T!E^T^£;ftSfc1^ 



OPr 




[15] TfE^T^ftSte^ 
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[i6] Tm&vmztizik&ya 



SMe 




5 ^ORtt, _L1B^1> *2*fctt*3fc^Jf*:V^^©S«r*i-. 

[i7] -rti&ttmztizfc&to 




io [is] Tm#.x*m£tiz>fc&m 



Me 



0=S=0 




H 

[19] TfSitT^ $ nz>\kkm 
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NMe 2 




[2 0] TzttX^tiZfc&m 




[21] rm&x-mistizik&m 



NT 


















H 



N 



10 st*©Rwu ±is^i, m2&tctem3\z.mtffc^Ttifa<D&*mir 0 

[22] TK^T?* $ tlZik&M 




PCT/JP02/05609 



H 

[2 3] TiS5£T^£ft3fcl^#J 



Me 




[2 4] Tias:-«*ns^«j 




H 

[2 5] TfSSfcT&SftSte^ 
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[2 6] rm^mztiz^m 



N 

5 H 

[27] rm^vm^ti^t^m 



Me CT 




10 ^^©Rfj:, ±15^1, m2-£tazmsk 

[2 8] TfttT*$t£tlZ>4k&m 
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[29] ria^T?^ $ n s 



O 



R 



H 

[3 0] TfBsfc-T^ftSfc^ 




10 [3 1] Tiea;-e*£*i5te#tt 




[32] TfB5£-c& $ ns-fb^ 
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H 

[3 3] T^X'mZtlZik&W 




[34] TIB^T'^ ZhZfc&m 




[35] Tti&V$L £ tl5<k&® 
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O' 



Me0 Yr\ 

H 

[36] Tffi^T*^ $ tlZikft® 



EtO 




5 H 

[3 7] TU&X^Ztl&fc&m 



PrO 




10 ^©Rte, ±IE^1, ^2£fcteJc3 

[38] rm^xm £ tizi^m 
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[3 9] T&:vmztiz>ik&({ 



MeS 




[4 0] T^X'mt$tlZ>4k&%) 




[4i] Tm^m^ti^it^m 

10 




[4 2] TIB^T^^^S^tl 
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[43] TIB^T^ 




H 

[4 4] TIB^T^^tl^^tl 




H 

10 ^©Rlt ±IB*1> ^2*fc}«3^^YcV^-fn^©S^S-ro 

[4 5] Ti5^;-e^$ti^^#^ 
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[4 6] Tm^x'mztizfc&n 




5 H 

[47] Tm^-emtstizfc&m 



Me 




[4 8] Tm&x*mztiz>fc&m 
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[4 9] TfE5£T*^£ft5te£#J 




5 i«f©RI4 % ±E*1, *2*fctt*3l2:#tf*:V^-f^©ai6Sr*-r. 
[50] TIB^T^ £ ft 5 jb-gUb 




Bu 

10 [5 1] TSB^T?££ft5te£4fc 



stffcivfft;&>©££gH-„ 



Me 




[52] T!E5£-CS £ frZik&m 



WO 02/100833 
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Me 



R 



Ms 



[5 3] TfttT+m£tlZ>fc&%) 




[5 4] TI2^T^$nS^t) 




Et 

[55] TfB^T^ $ 
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[56] Tti&T&t£hZ4\&to 




5 Bu 

[57] TEsS-c^e&ftMb^ 




10 ^ORIt *2**:tt*3li:^fcV^jxd*O^**-t- 0 
[5 8] TfB^-C^^tl*^^ 
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[5 9] TE^T^ftSfl^to 



OMe 




\ 



Me 



[6 0] TfE^T^ftSte^ 



OMe 




\ 



Et 

10 [61] Tf55£-e^ $ ftSfc'&tt 



OMe 




[6 2] TIB^&SftSte^ 
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OMe 




[63] tib*-c* stisf&g^fo 



OMe 




5 -CF 3 

[6 4] TSe^?*£ft5fc£W 



OMe 




10 ^©R(i ±IB*i, a2**Ltt*3tna|feiffcv^^<o36**-ro 
[6 5] TlE^-e^^ns^^i 
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[6 6] Tm&V$t£tlZ4k&( 




5 [6 7] JW£V&ZtlZi\&m 




H 

[68] TIB^T^ £ tlZit'&m 

10 



? F 3 Me 




[6 9] rB^m^fi^it^m 
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[70] rm^m^^it^ 




H 

[0 0 0 1] 

[71] TfB^T'^ftSfc^ 




H 

[72] r^vmtstizik&m 
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[7 3] TIE^r^^^'S^tl 



OMe 




Br 



N 



H 

[74] Tm^m^fi^it^ 




10 



[75] TW>&~?m£ti%fc&y>) 




[7 6] T!Bi£T^£ft3te£t) 
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OMe 




[7 7] TW£x~mtstiZ>4k&il 




[7 8] TfB5£T?!g&ft5fb^ 




15 1 
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lH-^^/- ;V-5-*;^MJ;l' (3. 0 0g, 2 0. ImmoD 
0>BHft (2 0ml) MKITtK (2 0ml) bWfiEBt (2 0ml) £ 

5 ( 2 . 8 8 g , 8 8%) 

1 H — NMR (DMSO-d 6 ) 6; 7. 58 (1H, d, J = 8. 6 
Hz), 7. 90 (1H, dd, J = 8. 6, 1. 4Hz) , 8. 23 (1 
H, s) , 8. 44 (1H, d, J = 0. 7Hz) , 12. 75 (1H, 
brs), 13. 59 (1H, br s). 
10 ###J 2 

1H-4 W^—)V- 5 — f $ W&fo 
(a) *=5-A> 1H-- ^5-*^Wh^ 

(2. OOg, 12. 1 
mmol) <D®1^ (8 0ml) (8 3 6 

15 mg, 5 9. 1 mm o 1 ) (DiK (2ml) m&%lM%-. lfitt5H»Lfc 0 

20 W—A'- 5 -#/l^=¥ v^U— h ( 6 4 5 m g , 3 0%) 3r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 3. 86 (3H, s) , 7. 61 
(1H, d, J = 8. 8Hz) , 7. 91 (1H, d, J = 8. 8Hz) , 

8. 25 (1H, s) , 8. 48 (1H, br s) , 13. 41 ( 1 H, 
b r s ) . 

25 (b) 1 H-< y^/^- 5 ^ ^ ;-/K^fifc 

tf-As lH-^^y/— As— h (825mg, 4. 68 

mmo 1) (D^hyt KD77V (2 0ml) 0°C^T7R^by 
7^5-7-^ (5 8 0mg, 14. 1 mmo 1 ) ©7b7kKn77y (16 
ml) mmzto*.. 0°C^Tl»m^Lfc o frltm^T h^fc KB77V (1 
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omi) t?k (iomi) (om&m*toz-±m^ umLtc 0 ii^jiitr# 

T\ 1H-- fy^-;l/-5-W^/-> (2 6 0mg, 3 8%) £#fc 0 
5 'H-NMR (DMSO-d 6 ) 5; 4. 55 ( 1 H, d, J = 5. 5 
Hz ) , 5. 14 (1H, t, J = 5. 5Hz) , 7. 30 (1H, dd, 
J = l. 1, 8. 4Hz) , 7. 47 (1H, d, J = 8. 4Hz ) , 7. 
4 6 (1H, s) , 8. 01 (1H, s) , 12. 97 (1H, br s). 

10 5- C/n^ -iH->f^/-;V'HS©M 

lH-^ , /y , /-/l'-5-W^;-;V (lOOmg, 0. 675 
mmo 1) £\ M1^4 8 % jWbk3tfzlcfc£tfc (2. Oml) KMtL, SfifcT 

fcftfcHttS:, WBETfcTWi-fS^iKiJ:!? 5- (^o^^f/v) -lH-^f 
15 VW—fr • ( 1 5 6 m g , 7 9%) 

1 H — NMR (DMSO-d 6 ) 6; 4. 86 (2H, s), 7. 42 
(1H, d d, J = 8. 6, 1. 7Hz) , 7. 51 (1H, d, J = 8. 6 
Hz) , 7. 84 (1H, s) , 8. 07 ( 1 H, d, J = l. 7Hz) . 
###J4 

20 1 H-4 Z/?)/—jV- 5 -Jr—JW&fc 

(a) 5-^ f^^-lH-fy^/^KDM 
4-* h^f ~ ^ (6. 69g, 48. 8mmol) <D%m 

(3 5 0ml) m&WzmmjrYVVJ* (3. 38g N 49. Ommo 1) <D 
* (8. 1ml) 2 5TOT^^>^^ P,^^ i^TH 

^=9/1^) TOSH'S ^-£9, 5-^f^-lH-^fy^/-;V 
( 1 . 3 0 g , 18%) &fcfc 0 
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'H-NMR (DMSO-d 6 ) 6; 3. 76 (3H, s), 6. 98 
(1H, dd, J = 8. 8, 1. 8Hz) , 7. 15 (1H, d, J = l. 8 
Hz), 7. 42 (1H, d, J = 8. 8Hz ), 7. 93 (1H, s), 
12. 89 (1H, br s) . 
5 ( b ) 1 H - A > tf-J-jV- 5 - jr—JV<D&l& 

5-^ 1H-' <l/yV—)V (1 . 24g, 8. 40mmol) Oift 
(8 4ml) mmW^ 0 ( tl:tH»^iS{^f^« (18. 

5mi, is. 5mmoi) %Mx.. rnrn^x i o mrmwvtc 0 7k?km 
mm^w&m^hxmhntznm.^i/^^^^y^^u^h^yy^- {?n 

a*^A/^^y-/V=9 6/4T^tt5) X^mt* r t \Z. «fc «9 x lH-^fy^ 
y^— (8 7 7mg, 71%) £#fc 0 

'H-NMR (DMSO-d 6 ) 6; 6. 88 (1H, dd, J = 8. 8, 

15 2. 2Hz), 6. 96 (1H, d, J = 2. 2Hz), 7. 3 4 (1H, 
d, J = 8. 8Hz ) , 7. 8 4 (1H, s) . 
##$J5 

5-yn : t-l-7h7kKn-2H-t: 0 7V-2 ->f /l/- 1 H-^T y?V— ;\> 

20 (7 9 0mg, 4. Olmmol) (Di&it* 

(15ml) ft^^fc, MtT3, 4-i?K Kn-2H-t°^V (0. 

8 4ml, 9. 21mmol) £ p - h^V^/l^^t" !J v^?7A (2 0 2 
mg, 0. 804mmol) 6^W^b7h 0 £J«£t&?D^ 

25 mftLxfrb, mmm^?**syi*xtm^it 0 mm^m,j£w^xmhfitz 

isVX tffr* 7^nv^77^ {^^-y /fm.^)^ 9 3/7 
xmtti) X^i-ZZkK£<9, 5-7*n ; &-l-fh7tKD-2H-t'7V 
-2-^^-lH-f^/-^ (1. 0 6g, 9 4%) 
'H-NMR (DMSO-d 6 ) 6 ; 1. 64- 1. 8 5 (3H, m) , 
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2. 06-2. 17 (2H, m) , 2. 48-2. 59 (1H, m), 3. 
70-3. 78 (1H, m), 3. 99-4. 03 (1H, m) , 5. 66 
(1H, dd, J = 8. 9, 2. 9Hz) , 7. 46 (1H, d d, J = 9. 
0, 1. 7Hz) , 7. 4 8-7. 5 2 (1H, m) , 7. 87 (1H, d 
5 d, J = l. 7, 0. 9Hz) , 7. 96 (1H, d, J = 0. 6Hz ) , 
7. 8 4 (1H, s) . 

mmmi 

n- (i i?-M - 1 h-^ ytf^—jv- 5 -r s: ^ • 

10 ( a ) N - ( 1 — ^vU— 4 - fc'^ y ^~/V) - 1 H--f 5 - 

l-^^-4-k^!)KV (7. llg, 3 7. 6mmol) Ol, 2- 
^opx^ (12 5ml) igiftffc:, liaiCT5-75/^^^> (5. 
OOg, 3 7. 6mmol), h y Ti? b^^SlWb*^*^- M? ? ^ ( 1 1 . 
15 5 g N 5 2 . 6 mm o 1 ) % (2. 15ml, 37. 6 mm o 1 ) Sr^Px., 

20 ^ N- (1 -^>iM—4- fc°^y S^AO -1H-- f y^y— 7V-5-T$ 
^ (8. 5 6 g, 7 4%) £#fc„ 
K£ : 1 7 4-1 7 6°C 

(b) N- (1 <^^-4- bf-<y >¥y*—/l<~ 5 - 

25 N— (l-^v?/l/-4-^!Jv?-/l') -lH-^y^/-;l/-5-7^ 
(3. 06g N 10. Ommol) ©7h7tKn77^ (3 1ml) Wll, 
M^TlN-MA-f^i (2 5ml) SrJjD^., M^T3 0^f« 
b/co $fffiLfc@MIiU ^^/-/^6>W»Ai-5^4:l!:J:!J, N- (1 
--^vvu- 4 - 1 9 ^ y v^w) - 1 h— f y^V— /v- 5 - r ^ v • 
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• -TKfP^l ( 2 . 8 6 g , 7 2%) %ntc 0 
: 2 5 7-2 5 9°C (#$0 

n»>i i ©^fe^ z,x&jfozftfo\ &,r\^irmmm 2 1 4 

5 ^I«!l2 

fit/S : 2 8 5-2 8 7°C 
2d&#j3 

10 N- (l-^y? p nfcVl'-4-fc?'<yv ? ~/l') -lH-^f^/-;P-5-7^ 
>- 

ffifcjK : 140-141 °C 

N- (l-^/-f^-4-k^yv?^) -lH-^^-;l/-5-7^ 
15 'H-NMR (DMSO-d 6 ) 8 ; 1. 3 2 (2H, m) , 1. 9 8 (2H, 
m) , 3. 12 (2H, m) , 3. 5 2 (2H, m) , 4. 3 2 (1H, m) , 
5. 22 (1H, d, J = 8. 3Hz) , 6 . 7 2 ( 1 H, m) , 6.82(1 
H, dd, J = 8. 8, 2. OHz), 7. 26 (1H, J=8. 8Hz), 
7. 35-7. 45(5 H, m) , 7. 73(1H, d, brs), 12. 
20 5 8 (1 H, b r s) . 

n— { [4- (^f;i/7^y) -l— ryf-M ffM -lH-^fy^ 

lft£ : 1 4 3-1 4 4°C. 
25 H»!l6 

N— [ (2-* h^^-l-i-7^) -lH-^y^I/-5-7 
K:1 8 3-1 8 5°C 
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1- [ (1H-- <^#V—jV-S-y(jVTK;) -2-t7W;P 
: 142-144t 

N- (lH-^^K-/v-3-^;^f^) -1H — f y^V-;v- > 
5 1 H — NMR (DMSO-d 6 ) 6 ; 4. 13 (2H, s) , 4. 5 6 (2H, 
s) , 6. 80-6. 86 (2 H, m), 6. 9 7 -7. 0 2 (1H, m) , 
7 . 08 ( 1 H, d, J = 2 . 2Hz), 7. 12 (1H, d, J = 9. 0 
Hz), 7. 28 (1H, d, J = 8. 1Hz) , 7. 49 (1H, d, J = 
7. 7Hz) , 7. 84 (1H, br s) , 10. 72 ( 1 H, s) , 12. 
10 5 3 (1H, b r s) . 

mm* 

N — (4-^;y^;I/>f;P) -1H — < A>- 5 -T ^ > 

: 2 4 4-2 4 6°C 
^M0iJ 1 0 

15 N- (1, 2, 3, 4-fh7tKo-2-t7^1/^) -1H-- fy^/- 
/V- 5 - X s: y 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 3- 1. 5 6 ( 1 H, m) , 2. 
12 (1H, m) , 2. 62-2. 70 (1 H, m), 2.85-2.89 (2 
H, m), 3. 08-3. 15(1 H, m), 3 . 6 4 ( 1 H, m) , 5.29 
20 ( 1 H, m) , 6. 75 (1H, br s), 6. 86 (1H, dd, J = 9 . 0, 

2. 2Hz) , 7. 06-7. 10 (4H, m) , 7. 27 (1H, d, J = 8. 
6Hz), 7. 74 (1H, brs), 12. 58 (1H, br s) . 

mmm 1 1 

N-v^ u^i^ju- y^y—ju- 5 -T ^ is • — 

25 1 H — NMR (DMSO-d 6 ) 8 ; 1. 19 (3H, m) , 1. 4 2 (2H, 
m) , 1. 6 0 (1H, m) , 1. 7 2 (2H, m) , 1 . 9 0 ( 2 H, m) , 

3. 36 (1H, br), 3. 62 (1H, br s ) , 7. 47 (1H, d, J 
= 8. 8Hz), 7. 68 (1H, d, J = 8. 8Hz), 7. 9 2 ( 1 H, 
s) , 8. 20 (1H, s) , 11. 07(1 H, brs), 13.39 
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(1H, b r s) . 

mnm 1 2 

5 ]B£: 2 4 2~2 4 5°C (#$0 

mm 1 3 

N-fh7t: KD-2H-ft^7y-4—f;V- 1 H— < ^y^v*—jV— 5 — T 

'H-NMR (DMSO-d 6 ) 6 ; 1. 41-1. 54 (2H, m) , 2. 

10 18-2. 2 3 (2H, m) , 2. 64-2. 75 (4H, m) , 3. 2 3-3. 
2 7 ( 1 H, m) , 5. 22 (1H, d , J = 8 . 4 H z ) , 6. 66(1 H, 
s) , 6. 80 (1H, dd, J = 8. 8Hz) , 7. 68 (1H, d d, J = 
2. 0, 8. 8 Hz) , 7. 25 (1H, d, J = 8. 8Hz) , 7. 73 
(1 H, s) , 1 2. 5 7 (1 H, b r s) . 

15 WfcM 1 4 

3- (1H — (y^y— A*- 5-' (A<T^y) -S-TW*s? o [3. 
2. 1] ^-^^^-8-^/V4?^v^V— b 
WM'. 1 5 8~1 5 9°C 

mmm 1 5 

20 N- (4-kxyi?- ; v) - 1 H->f 5 - 7 ?y • zltt • 

(a) N- (4-t°^Vi?~M -lH-^fy^/l/-5-7 5>'©M 

mmmi (a) twcn- (i-^^-4-^y^» -iH-^y 

^;U-5-7^y (5. 3 8 g> 17. 6mmo 1) J*-A/ (2 0 0 

25 ml) #^7^~^ (5. 3 8g) , 10%Pd-C (1. 0 

8g) £2JP?U 4H#M»ifcUfc. RfStffc£"fe9-f MtiBU *«tSr*NlbT»& 

fc„ tfffiLfcHfcSranftU MffTtt^^cticj;^ N— (4 -If'* 
y -lH-^y^-^-5-7^y (2. 29g, 60%) 
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M& : 2 1 2-2 1 4°C 

(b) N- (4-t:°-<y^^) -lH->fy^^-5-7^--Si 
^ • — 7KfP#)<^^ 

N— -lH--fy^y^-5-7$y (4 3 3mg. 

5 2. OOmmo 1) (D^na^A (4ml) (4ml) <D&&& 

m$>K. MmzX 1 N-^/:x~7vH« (5ml) ZMtL, SfflUlT 3 0^ 

^ B B B -r?>r^^J;<9 s N- (4-t: 6 -<y v>-/V) -lH-^y^/wV-5- 
T 5 >- • rMBM. ' — 7kfP#J (2 . 8 6 g , 7 2%) £#fc„ 
10 Huft : 2 6 3~2 6 5°C 

nnm 1 6 

N— (l-7tf;W4-tVi)i;-;i,) -1H-- fy^/-;l/-5-7^y© 

HJfiM 15(a) "C#fcN- ( 4 - b?-< U v 5 -^) — 1 H — i ^?^J-jV- 5 
15 —T%^S (0. 301g, 1. 3 9mmo 1) Orfn Kt»77> (5ml) 
^^fc. Illtt h !J xf/V7 ( 0 . 39ml, 2. 80mmol) 
X.7t#(C N OtmttftT-fef^ (0. 12g N 1. 53mmol) (DT h y t 
Ka77> (2ml) «9R*iD^ N SfilCTl^»Lfc 0 1 

N-TKiMb-^hy ^ATK^^icatf, gm^/vT'tttaufco *ms&i&fn£ 

20 i&TjcTifc^LTri^ #fcfc«B8H-hy *A-eft*bfc. LT#fc 

^*Srir^«t«9, N- (l-7tf;U-4-^y^v) -lH-^y^ 
— 7V-5-T5> (0. 216g, 6 0%) £r#fc„ 
1B£ : 1 9 3-1 9 5°C 
25 1 6 O^ifeHllllCTK^SrfT^V^, WT^«di#!l 1 7 -Hffi^J 1 8 

mmm 1 7 

n- (1 -^°n t°^-^-4-t°-<y ^-/u) -lH-^y^/-;V-5-7 5 
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1 H — NMR (DMSO-d 6 ) 8 ; 0. 99 (3H, t, J=7. 5Hz) , 
1.13-1. 31 (2H,m), 1. 8 9-2. 0 2 (2H, m) , 2.32 
(2H, q, J = 7. 5Hz) , 2. 86-2. 76 (1H, m) , 3. 11 
- 3 . 2 0 ( 1 H, m) , 3. 40-3. 51(1 H, m), 3.78-3.8 
5 6 ( 1 H, m) , 4. 21-4. 29(1 H, m), 5. 21 (1H, d, J = 
7. 1Hz), 6. 72 (1H, br s), 6. 82 (1H, dd, J = 2. 

1, 8. 8Hz) , 7. 26 (1H, d, J = 8 . 8 H z ) , 7. 75(1 H, 
s), 12. 59 (1H, br s). 

mmm 1 8 

10 N- [1- {Z/fv^i/A'lJA'tf—A') -4-t'^!J^] -1H — ( V# 

y-/i/-5-T^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 0 9-1. 4 0 (7H, m) , 1. 
5 6-1. 75 (5H, m) , 1. 8 9-2. 04 (2H, m) , 2. 5 5- 

2 . 6 3 ( 1 H, m) , 2. 73-2. 83 (1 H, m) , 3.13-3.22 
15 ( 1 H, m) , 3. 41-3. 52(1 H, m), 3. 87-3. 94 (1 H, 

m) , 4. 22-4. 29 (1H, m) , 5. 21 (1H, d, J = 8 . 4 
Hz), 6. 72 (1H, d, J = 2. OHz), 6. 81 (1H, dd, J 
= 2. 0, 8. 9Hz) , 7. 27 (1H, d, J = 9. OHz), 7.75 
(1H, s), 12. 59 (1H, br s). 
20 W&M 1 9 

N- [1- (yfXJ^^i/jVfFjV) -4-fc°^y i?~ )V\ —lVL—Jlsyy— 
/Is- 5-T$y<D^f& 

MMW 1 8 -C#7hN- [ 1 - u^*i/;Vjj;Vi$~jV) - 4 - fcf^ V 
/l'] -lH-^y^y-/V-5-7^ (0. 30 lg, 0. 9 2mmol)(D 
25 fh7tFD77^ (2ml) i§J£&, OX;\Z.X J*Tfr$ J* 
(0. 0 7 1 g N 1. 88 mm o 1 ) (Dy- b 7 t: 7 7 ^ (2ml) ^fcjJO 

otoinr«uc c Rjfom&fcjm-etitMu * (o. 0 7mD , 

2N-7kmki-hV I7^7k^ (0. 14ml),*(0. 2 lml) ©JflgTAP 
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- [1- (v^n-^rv'7l^5vl') -4-tX|)i?-;v] _ 1H _^^^>/^_ /V 
5 -5-T5> (0. 121g, 73%) £#fc 0 
jfifcjft : 1 7 9~1 8 0°C 
2 0 

N- [1- (*^vv;*/i/*=A0 -iH-^fy^/-;v- 

10 Hlfe0!ll5 (a) T'ffcN- -lH-^y^/-;W5 
-7 5^ (0. 3 0 0 g, 1. 3 9mmo 1) ©7h7tKo77V (5ml) 

MlCTMIiW^V (0. 3 9ml, 2. 80mmol) 
XlzMSZ-, OVKX&fctfl'X^*-^ (0. 175g, 1. 5 3mmol) 

©ff7tKD77^ (2mi) mm*Mx., Mm^xiwmmw^tc Q m^. 
mzmiitmykxffifcLxfrib, m*mwti- h v v j*x&mhtc 0 mm^&^ 

£LX%tbtltcm&Zi'})*?fr*y&?v^hi?7 7'(~- (^nn*;W^ 
-71^=3 0/lT^tB) Tita!H"5-i:K:J:9, N- [1- (p^/i^/V* 
-/v) (0. 0 8 8 g, 

20 2 2 %) £#£: 0 

2 19-2 2 0t 

2 0 0#ifcfc:i£&TR&«:fT*V\ ^Ti-^-T^WJ 2 1 ~H^J 2 2 

mmm2 1 

25 N- [1- (^/l/^VTjwP) -lH-fy^;l/- 

MM : 182-183t 
H«J 2 2 

N- [1- ^=./u] -lH-/fW-;v 
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BM>: 1 3 2~1 3 6°C 
mMW2 3 

N 3 —s<>i?/U— N 1 — (1 H->f ^/-/l'-5— f/V) -N 3 -^^-/3- 
5 Ty^T^VO^m 

(a) 3-^na-N- (lH-^^y-;W5 — ( )V) :/n/^T^K© 

A/ (2. Og, 15. Ommol) ©Th5tKn75 
y (50ml) «5»«t«H:, i£lCTM)xf;VT^ (1. 6ml, 30. 0 
10 mmol) *M7Ltz.WZ., 0°C^T^b 3 p n t: 0 ^/V ( 1 . 43ml, 
15. Ommol) ^T3 0^»Lfc o £j»£j)§lcj£^ 

^HT£Tf£^£-£S 9, 3-^dd-N- 

— f/V) ^n/V7 5 K (1. 4 9g, 4 4%) £#r£ 0 
15 : 1 5 8~1 6 0°C 

(b) N'-^^-N 1 - (1 H--f 1/?"/— As- 5— Ol/) -N 3 -t^ 

3-^C3d-N- /d^^ F (1. 1 

Og, 4. 92mmol) SrlfittN-^y^MW^ (6. 3mK 
20 4 9. 2mmol) KM*., 8 O°CtCT10#^#bfc o <kK, Rfom* 0°C\Z 

A^nvf^77>f- n o*^V^ ^7-/^=2 0/1 T^tb) T^Mi" 
5ri^<t9, N 3 -- <y^/V-N 1 - (lH-^V^^-yV-5— T^) — N 3 
-^/V-|3-77=>75K (1. 3 0g, 8 6%) £#fc 0 
25 : 1 4 0 ~ 1 4 1 °C 

H»!l2 4 

3 _^ nn _ N _ (iH-^y^/-yW5-f;V) t°d/^7^ K (1. 7 
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Og, 7. 6 0mmol) ON, N-^^*/W5 K (2ml) 

i 

N-^^^T^y (4. 0ml, 36. 5 mm o 1 ) 80°CKlTlB# 

5 y-yv=2 o/i-e^tii) ■e»jii-sr tma:?), n 3 -- <^^/v-n 1 - (i 

H-'fV^'- /V-5-- 4A>) - &-Ty~yT^ K (l. 0 0g, 4 5%) £ 

1 H — NMR (DMSO-d 6 ) 8 ; 3. 95 (3H, s) , 6. 56 ( 1 H, 
d, J = 16Hz) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 57(1 
10 H, d, J = 1 6 H z ) , 8. 00 (1H, dd, J = 2 . 0, 8. 8 H z ) , 
8. 23 (1H, d, J = 2. 0Hz), 12. 42 (1H, br s). 

m^M2 4<D%mz.mzxKm*nm\ ur^irmMm2 5~^»j2 6 
mmm2 5 

15 N 1 - (lH->f I/?*/— — OVO -N 3 , N 3 -^f;V-|5-77^ 
75 K 

: 1 5 2~1 5 3°C 
Hlfe#iJ 2 6 

N- (lH->fy^;V-5-f;l/) -3- (l-V^W-M -fxi^sT 
20 5 K 

: 1 7 8-1 7 9°C 

nns^i 2 7 

N— (1H— 5-' f/U) -4-/f/^^y75KoM 
5-7$y>f^^ (1. OOg, 7. 5 1mmol) ©N, N-vM^ 
25 MM7 5K (15ml) (9 6 0mg, 8. 2 

6 mm o 1 ) , 1 -^jV- 3 - ( 3 ' - v 5 ^ 3vV7 5 S zfu joA/O^M 
(1. 7 2g N 9. 0 lmmo 1) > t Ko^i/^/M)7^ 
— J\> ( 1 . 12g, 8 . 2 6 mm o 1 ) 4o<k^ h ]) ^A-7 (1. 7ml, 
12. Ommo 1) £;&D*.. ^i&fc-0&£8l#Lfco 0 o CiCl#£P 
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5 N- (1H — Jl<- 5— f/U) 

K (1 . 2 4 g , 7 1%) £#fc 0 
: 2 1 5-2 1 6°C 

^WJ2 7(D^^CTgJ^:^^T^V^, J^TC*H^I«!l 2 8 ~Hifc#J 3 0 
10 lUfe^ 2 8 

N- (lH-^y^/-/V-5-^/V) - 3-t< 5 K 

MA : 1 7 3-1 74°C 
2liS0fl 2 9 

4, 4, 4- hy (lH-^y^-;V-5 — (M ^^7 5 

15 K 

: 24 3-2 44t 

3- ^y^t^^) — n— (iH— ya^yr? 

K 

20 : 1 6 7-1 6 9°C 

mmm 3 1 

N 1 -- <V^-N 3 - — N 1 — ^/V— 1 , 

N 3_^<^^_ N i_ (ih— < ^?^/— -N 3 -^^-/V-/3 
25 -77->7$ K (200mg, 0. 97 3mmo 1 ) <DT hvH Fp77^ 
(30ml) 0°Ck:T7kfSHby ^AT^-?^ (10 7mg, 2. 

6 0mmo 1) ^Px., lB#f^^51^bfc 0 ^{-> KJ«& Ot^^iPU fF 
7tKn77V (10ml) £tK (10ml) (Dm^^MPLtzm^ itiiLfc, 



WO 02/100833 




PCT/JP02/05609 



N 3 — fyw) — N 1 — ^ ^/V— l , 

5 T^>(138mg, 72%) &#fc e 
Bfc£ : 112~114t 

nwj3 i (D%mzmcxfcfoz'fffa\ $iT\z.7jkirmmm3 2<D4k&to&& 

HWJ 3 2 

10 N 1 -^<>'^-N 3 - (lH-^y^/-^-5-^/V) -1, Z-7u/-<> 

1 H — NMR (DMSO-d 6 ) 8; 1. 88 (2H, dq, J = 6. 5, 6. 
5Hz) , 2. 82 (2H, t, J = 6. 5Hz) , 3. 24 (2H, t, J 
= 6. 5Hz) , 3. 82 (2H, s) , 6. 7 7-6. 8 5 (2H, m) , 7. 
15 2 3-7. 3 5 (7H, m) , 7. 8 8 (1H, br s) . 

$mm 3 3 

3-fc Kndrv'-N- (lH->f ^'/-/U-5->f^) t'o/^T? K©^ 
3- (^^vvl^^» — N— (lH-^y^/"-^-5-^;V) ^n^>7 
5 K ( 5 0 0 m g , 1. 6 9 mm o 1 / -A- (10 0ml) f®fafr s 1 

20 N-ttfflfe (4ml) % 10%Pd-C (7 0mg) $rJDx.> 3irMffifc-C&ftli& 

fcB#*i««iU WEETJCTftil-t-Sr^icJ:*?, 3-kKn^-N- (1H 
—A ly^"/ — A*— 5— -4 )V) zfu/^yTXY (2 0 1mg, 5 8%) £#fc 0 
25 1 H — NMR (DMSO-d 6 ) 6; 2. 47 (2H, t, J=6. 4Hz), 
3. 71 (2H, t, J = 6. 4Hz), 7. 42 (1H, dd, J = 1 . 7, 
8. 8Hz) , 7. 46 (1H, d, J = 8. 8Hz) , 8. 00 (1H, 
s), 8 . 1 4 ( 1 H, s ) , 9. 94 (1H, br s) . 

mmm 3 4 
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4- (iH-fy^/-;i/-5-/f;u7^) -4-**y7?^M<D&j& 

(1. Og, 7. 51mmol) ©7tfy (60 
ml) mkfcs mm^XU-A? $ J^W. (8 2 7mg, 8. 26mmol) *MtL^ 

5 (iH— f/vr^y) (1. 79g, 

1 0 0%) £#fc 0 

|K£ : 2 1 8-2 2 0°C 
HJfctfiJ 3 5 

10 >T $ V<D&f& 

(a) 2-^pp-N- (lH-^^y-;V-5-^f;V) 7th7^ K©^ 

5- 7^^^- (5. Og, 3 7. 5mmol) (OfF7kKo77 
^ (10 0ml) SBfcfMC, itfcttt^^BB7tf^ (3. 14ml, 3 9. 

15 4mmo 1) £#D£fc#i^ OXHCX b V ^J-frT $ > (5. 7 6ml, 4 1. 
3mmol) ©7f7t Kn77> (3 0ml) ^^Dx., Ot(Jlt3 0^ 

20 »07h7tKn77y (2 5ml) ^^/-/V (25ml) 

$^^> 0°C^T2N-7K^'fky^'7A7k^ (9. 3ml) &A0;l N Sfifct 

*t-^wi:}Cj;«9 N 2-^nn-N- ( 1 H— f is?*/— As- 5 -iVV) Ti? h 
25 75K (1. 90g, 4 6%) 

1 H — NMR (DMSO-d 6 ) 6 ; 4. 25 (2H, s) , 7. 41 (1H, 
d, J = 9. 0Hz) , 7. 48 (1H, d, J = 9. OHz) , 8. 03 
(1 H, s) , 8. 1 1 (1 H, s) , 10. 29(1 H, s), 13.0 
1 ( 1 H, b r s ) . 



WO 02/100833 ^ ^ PCT/JP02/05609 

69 

(b) N^^^vvW-N 1 - (lH-^y^/^-5-^;V) -N 2 -^ 

2-^nn-N- ( 1 H~- f W^J— ;V- 5 — T/V) Tir b 7 $ K (3 0 0 
mg, 1. 43mmol) Sr^^tN-^Vv^/M fvW $ V (1ml) t^iP 
5 8 0*CfclT3 0#ffl»#Ut„ RJEfi«fcSH»3:^/VSrJD*.-C»»$* 

N 1 — (lH-^y^/-;l/-5->T;l') — N 2 — ^ f-fr? V i/lsT ^ K (16 
3 m g , 3 9%) &#fc 0 
10 fife/5 : 1 5 9~1 6 0°C 

H»!I3 5©#fefc:JpCTKJS«tfTfci\ £ilTfc*-f HJfeW 3 6 -IdtW 3 7 

6 

15 fife/5 : 2 5 6 ~ 2 5 8°C (ftffi) 

N- (lH-^y^/-/V-5-'f;l') -2- (l-kXi)^) 7tb7^ 
K 

fife/5 : 1 8 9~1 9 0°C 
20 3 8 

4- [-O-i^ (^^) 7 5/] — N— (lH->f^^-5-^^) ^ 
^ >-7 5 Ktf^fifc 

(a) (lH-^y^-/l/-5-^) K©^ 

25 5-7^^y^/-/l/ (1. OOg, 7. 51mmol) ©7^7tKn7 

7 y ( i o m i ) mmm^ samr b y ^^7 s v ( 2 . 1 m 1 , 15 

mmol) -klBX.1zM\^ Otft^ft 4-^no^D/v (i. I6g, 8. 
2 6mmo 1) ©fh7tKo77^ (5ml) j&jftfcjp*., (TClCX 1 B#FW8I 



WO 02/100833 




PCT/JP02/05609 



Lfc 0 at»U^@#:Sr«JET^"Cftift§"frSr:ilJ:J;«Js 4-^nn-N- (1 
H-jy 5-' (M zf^VT^Y (5 7 2mg, 3 2%) 
5 m& : 1 6 0 ~ 1 6 1 X: 

(b) 4- i-ov/is (^^u) 7^;] -N- (ih — ( >jt*S*-/U- 5 - 

4-^nn-N- Zf&l/T% K (3 0 0 

mg, 1. 26mmol) ^I?fittN-^y^;^^7^ (1ml) t^P 

io 8 o°c^xi^*#bfc 0 fcfomK^*'y-y&tox.xMffi£'£tc 0 

n $ J —;V= 4 0/1 X-mHi) X*%mt% 4- l-<yi? 

7^ y] -N- (lH-^f>^;l/-5-^;l/) 79^% K 
( 1 3 4 m g , 3 3%) £#fc 0 
15 MM : 1 1 5~1 1 7°C 
HJIM3 9 

N-^ f /V- 1 H-^ 5-7^©^ 

(a) 2, 2, 2-h]J7Mn-N- (lH->f y^/-;U-5 — f;V) T 

20 /V (5. OOg, 3 7. 6mmol) (Ot 1 !)^ (18 

8ml) Ot^TiSzKb y 7>U^-nfffifc (1 3. 3 ml, 94. 2 

mmol) SrWTU 0°C(CT1. SH^MttV^-CMfclT 2 . 5B#P H W£Lfc 0 

25 *Lfc. J^Sr*flEB5fcLT. 2, 2, 2-M)7/Vtn-N- (lH-f^ 

T-fehT^K (8. 3 7g, 9 7%) £#fc„ 
ift£ : 2 4 9~2 5 0°C 

(b) 2, 2, 2- MJ (1H-^^7wV-5-^^) - 
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2, 2, 2-MJ7;Vto-N- Ti? hT 

5 K (6 8 8mg, 3. 0 Ommo 1 ) CON, N-^^fMM7^ K (4 
m 1 ) fem*^ mUfcXl^nZ}) V& (4 l 5mg N 3. 0 Ommo 1)^3 
V4k*^/i> (0. 20mK 3. 21mmol) MmZ-XfeimW^t^ 

5 5L!&m*7kwz&%\ mm^*x*m&Ltz 0 tmrn^m^^x^ 

%i/V%>fMyJ*?u^ Y-yjyj— (^□d*;1/V^^;^=9 9/1 
-C^ttl) X-mmiT&ZtfcZV)^ 2, 2, 2- hy ^/l^n-N- (IH-^y 
& 5— 4 Ad -N-^9vKT1? hT=- K (466mg, 64%) £r#fc c 
10 Bfej£ : 1 7 2~1 7 4°C 

( c ) N-^ 1 H—f y^:/-/!^- 5 —T ? 

2, 2, 2- MJ7/V^-n-N- ( 1 H-^f *s?*/~jV- 5 — ( ;V) — N — ^ 
^T-fe hT^K (3. 8 0 g % 15. 6mmo 1 ) O;**/-^ (9 5ml) 
£7X (16ml) ^?fi^T^^yr>A (8. 64g, 6 2. 

15 5mmol) ^Dx., 1. 5B#^al^tfc 0 fcfc, M«LT#^f:l 

m^m^y^i/v&xnmhtco mmz^m^Lx, n-^;v-ih-^ 

(2. 3 0g, 10 0%) £#fc 0 

: 1 4 4-1 4 6°C 

20 ^»Jl (a) ^felCliCT^^^V^, ^T^i-^»ll4 O^k^^I 
Sr^LfCo fc/c U HJfe^J 3 9 TltfcN-^ fvV- 1 H--f V$v*—)V- 5 - 

mmm4 o 

N- (1 -^i?jV-4-K°^y \?~?V) -N-yf^-lH-^y^-^- 
25 5-T^ 

: 1 5 2~1 5 4°C 

^UfcMl5 (a) <DXmcmtXKfc$:nfo\ &Tfc7jk-tmMM4 1(Dfc^ 
Lfc 0 feTc U HJfefl) 4 0 T'#P>tL/tN- ( 1 -^IsVjV- 4 - fc°^ y 
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1 

M£ : 1 7 5~1 7 7<C 

mmm4 2 

5 5- U-Yf^W-Asttt/) -lH-^^/-^©M 

( a ) t e r t -"f^-fr 4 - ( 1 H— f 5 -4 A/Hr**s) - 1 - 

1 H-'f 5 - t-;V ( 1 3 4 m g , 0. 9 9 9mmo 1 ) ©7 h 

7t KD77V (4ml) li^^t, iSiCt t e r t -zfJ-fr 4-t Ko 
10 ^i/-l-t 0 ^^^;^>i/l — h (2 0 1mg, 0. 9 9 9mmol) £ 
MJ7x=^77-fy (2 6 2mg s 0. 9 9 9 mm o 1 ) %MyLlt%\Z.^ 0 
°C^t7y^/^yi V^Ao (0. 4 6ml, 1. 0 1 mm o 1 ) fcflD*., 

15 m^^=7/3T^ttS) *C*»»i"SCi:tJ;?) % tert-7*f;v 4- (1 
H-W >#"S—A'- 5 ->f A^df-V) - 1 - t°-< ^yjb^S/W- f (77 
mg, 2 4%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8; 1. 42 (9H, s), 1. 47-1. 
5 7 (2H, m) , 1. 8 9 (2H, m) , 3 . 1 6 - 3 . 2 4 ( 2H, m) , 
20 3. 6 3- 3. 7 0 (2H, m) , 4. 4 9 ( 1 H, m) , 7. 0 1 (1H, 
dd, J = 9 . 0, 2. 2 H z ) , 7. 26 ( 1 H, d, J = 2 . 2 H z ) , 
7. 4 2 (1H, d, J = 9. 0Hz), 7. 9 1 (1H, s) , 12. 89 
(1H, b r s) . 

(b) 5- (4-fc'^y i?-7Vt^fv') -iH-fy^-;v^ 

25 tert -Zf^JV 4 - ( 1 H-^T >?*S—A'- 5 -f/Kfr^vO - 1 - fc^ 

(7 0mg, 0. 2 2 1mmol) (DWct^^s (5 
ml)», I^{ITh!i7;^a^i (0. 20ml, 2. 60mmol) 
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LT\ 5- -lH-^^-;V(2 5mg % 52 

%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 9-1. 5 9 (2H, m) , 1. 
5 8 9-1. 9 8 (2H, m) , 2. 6 5-2. 7 4 (2H, m) , 2. 99-3. 
0 5 (2H, m) , 4. 37-4. 42 (1 H, m), 7 . 0 0 ( 1 H, d d , 
J = 9 . 0, 2. 4Hz), 7. 23 (1H, d, J = 2 . 2 H z ) , 7.4 
2 (1H, d, J = 9. 0Hz) , 7. 9 1 (1H, s) , 12. 9 0 (1H, 
b r s ) . 

10 HWJ4 2 (a) ©^ftfcJp&TR&SrfrfcVX £*Tfc*-fH«m 3 ~3&S 
0iJ4 4O^^^^Lfc o 
H»!]4 3 

5 - { [ 1 - (p< ?-;V*;Vits~M - 4 - 1 9 ^ V i?~JV] - lH-^> 

15 'H-NMR (DMSO-d 6 ) 6 ; 1.7 6 (2H, m) , 1. 9 8 (2H, 
m) , 2. 8 8 (3H, s) , 3. 11 (2H, m) , 3. 3 9 (2H, m) , 
4. 50 (1H, m), 7. 05 (1H, dd, J = 2 . 2, 8. 8Hz), 7. 
27 (1H, d, J = 2. 2 H z ) , 7. 42 (1H, d, J=8. 8 H z ) , 
12. 9 1 (1 H, b r s) . 

20 4 

5- (7 h 7 t Kn - 2 H - If 7 >- 4 - -f M^rv') -lH-^fy^/- )V 
MM.: 15 1-15 2^ 
mMM4 5 

25 

1H-- fy^/-;l/-5-*;^i (400mg, 2. 47mmol) ©N, 
N-^f^*M75 K (8ml) l--<y^V^7^ (4 3 

5m g, 2. 47mmol), 1 3 - (3' -^W^/nf 

/V) UArtftM 5 K • — ^ftBfe* (5 6 5 m g % 2 . 9 6 mm o 1 ) % M Yu**/ 
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^/MJ7/-/V (3 6 7mg, 2. 7 2mmo 1) fciU'MJxW^ 
(0. 56ml, 3. 95mmol) &Jq*. % &iftfc:T&&ilt#Lfco K 
J&te 1 0 %i»zK^# y ^^TK^SrAD^fc^fn, ^ o n L7c 0 
^JilciN-TKiHb^-by ^A*fl5«SrJB^fcHlc, $£>^oD*/W>>-CttfcB 

- (^na*/vV^;-^=2 0/lTftti) r t Id J; «9 , 5- 

[ (4-^y^v-i-tf^7^) -1H-- f^/-;v (6 

2 4 m g , 7 9%) £#fc 0 

10 1 H — NMR (DMSO-d 6 ) 6 I 2. 38 (4H, br) , 3. 50 
(6H, br) , 7. 2 0-7. 3 5 (5H, m) , 7 . 0 5 ( 1 H, d d , J 
= 2. 2, 8. 8Hz), 7. 34 (1H, dd, J = 1 . 5, 8. 4 H z ) , 
7. 56 (1H, d, J = 8. 4Hz) , 7. 81(1H, brs), 8.1 

3 (1H, br s) , 13. 23 (1H, br s) . 

15 %Wfr\ 1 5 (a) ©#fefcipCTKJ£«tf?ftl\ »Tfc*^afcfll 4 6 ©ffrg- 
#>££$bfco rtfcU £%0N 5T#btifc5- [ (4— <v^-l-k°-< 

H»J4 6 

5- (1-^7^*;^) -lH->f^/^ 
20 jfifc^L : 190~191°C 

j&Lfc fcf£U 2SJ6M4 5"e#bttfc5- C (4-^;i/-l-^7^ 

^Jfefl4 7 

25 5 - [ (4-^^^V- 1 -fcV<?$*=7l') -lH-fy^/V 
IMS : 1 4 7~1 4 9°C 
8 

i -'O'vvi^-n- ( i h— r v^v-/i'- 5 — r^) - 4 - k°^y 
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i?>%jls#>m (4. 85g, 22. lmmol) 
KMWfrlr-jv (10. 5ml) SrJp^., 2n#IHJ3tfctebfco EJS««r«ffi«*L 
X'&bfttt&fevmk**?-^ (6 5ml) 0°C^T5-T5 y-O-^ 

y-ZW (4. 4 1 g, 3 3. 2mmo 1) , h])^^T^.> (1. 8ml) x 
5 k°y^y (3 0ml) te£Tfmm&04-i??<^T$;}?Vi?>&%llZ.1tmz. 

h v <?At«Lf:. mmzmfe^ x^xn^tmu^y v ? & t n 

io i-^v^-n- (iH-^yyy'-;v-5-f^) -4-t?^y^ 

yjj/lstf^-D-^ K (2. 2g, 3 0%) £#fc 0 

'H-NMR (DMSO-d 6 ) 6 ; 1. 5 8-1. 8 0 (4H, m) , 1. 
94 (2H, br) , 2. 31 (1H, br) , 2. 86 (2H, br) , 3. 
4 5 (2H, s) , 7. 24-7. 27 (5 H, m), 7. 3 9 (1H, d, J 
15 =9. 2Hz), 7. 44 ( 1 H, d, J = 9. 2Hz), 7. 97 (1H, 
s), 8. 1 2 (1 H, s) , 9. 92 (1H, s) , 12. 93(1 H, 
b r s ) . 

mmmi5 U) (D^m-mcx^^n^\ OT^tm^4 9©^ 

20 ^V— /u- 5 — Oi') -4-tr-^y^*yv-^f-5 KSrJRfsHcfflv^. 
H5&#|4 9 

N- (lH-^^/-;W-5-^;H -4-k^y^W=Srf5K 
'H-NMR (DMSO-d 6 ) 5 ; 1. 4 0-1. 7 5 (4H, m) , 2. 
3 0- 2. 5 5 (3H, m) , 2. 97 (2H, d, J = l 2. 3Hz) , 7. 
25 40 (1H, dd, J = 1 . 7, 8. 8 H z ) , 7. 44 (1H, d, J = 8. 
8Hz), 7. 9 8 (1H, s) , 8. 12 (1H, s) , 9. 7 8 (1H, 
s), 12. 94 (1H, brs). 
5 0 

N- (1H — <y?V-JV-<5—<( jV) -l - {tf-frWto-As) - 4 - 
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1- (tf'A'XAs-fc—M VyjJJl'tf^m (5 0 0mg, 2. 4 

lmmo 1) (DWfct^Vl/ (7ml) WRK. ftb3KS©N, N-S^^vl'JfrA' 
AT 5 — aMbtf-df-f-y/U (0. 3 6 7 g;2. 89mmol) ©»fl/ 
5 y (3ml) ^»>&D;U ^^T3B#P^a#b7h„ 

tcmmomt^^uy (5mi) oticts-r^^y^-^ (3 

22mg N 2. 42mmol) & £ b !) ^/VT $ ^ (0. 67ml % 4. 8 
mmo 1) ©ttflS^l'V (10ml) i&Jftfcftl ^»T«»#L 

Ltcmzmmu mvitmw^wtmrKxmk^^^t^x*), n- (ih 

— i A"- 5-4 M -1- (^^7.^*-^) 

#>f-5: K (6 7 Omg, 8 6%) £#fc e 
181:291-2 9 3°C (##p) 

15 mmm 5 0 ©^uup ctk&&*t&v\ urK^-rmmm 5 1 ©^^sr-a- 
mmw5 1 

K 

20 : 2 8 6-2 8 8°C 

f&bfc 0 fcfcU H»J4 8T'#fcl -- ^v»A—N- (lH-^y^-^- 
5-^A-) -4-fc°-<!) i?>tuvtf*c^* V*mmzm^X'fr$.Ltc 0 

mmm 5 2 

25 5- [ (1— <^^-4-t°-<y v?-^) ^^V] 

'H-NMR (DMSO-d 6 ) 8 ; 1. 13-1. 30 (2H, m) , 1. 
5 7 (1 H, b r) , 1. 75 (2H, br) , 1. 88 (2H, br) , 
2. 80 (2H, br) , 2. 87 (2H, dd, J = 6. 1, 6. 1Hz) , 
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3. 42 (2H, s) , 5. 33 (1H, d d, J = 6. 1, 6. 1Hz) , 
6. 57 (1H, br s), 6. 82 (1H, dd, J = 2. 2, 9. 0 
Hz), 7. 17-7. 40 (6 H, m), 7. 7 1 (1H, s) , 12.5 
5 (1H, b r s) . 

N- (4-fc°^y V-frt^fV) -lH-^y^/-;V-5-7r/ 
10 'H-NMR (DMSO-d 6 ) 8 ; 0. 95-1. 15 (2H, m) , 1. 
55-1. 72 (2 H, m), 2. 35-2. 55 (2 H, m) , 2. 85 
(2H, d, J = 5. 9Hz) , 2. 94 (2H, d, J = 12. 1Hz) , 
3. 16 (1H, s) , 5. 33 (1H, t, J = 5. 9 Hz) , 6. 57 
(1H, d, J = 2. 0Hz) , 6. 82 (1H, dd, J = 2. 0, 9. 0 
15 Hz), 7. 24 (1H, d, J = 9. OHz), 7. 72 (1H, s) , 1 
2. 5 6 (1 H, b r s) . 

j&Lfc 0 fcfcl, OTitfcN- (lH-^^/-/V-5-^;V) -1 

20 fco 

5 4 

N- { [1- -4-tf^yv?^] - iH-^y 

K:26 2~2 6 3°C (#$0 

25 hji#j3 1 <Djjmz.mzx%.j&z?tte\\ &Tfc7F~fnnm5 s<Dik%m*& 

l$Ltc 0 tctcU mmM5 ltWcN- (1H-- r^^y^/l—5— C/^) x h 
7t Kn-2H- t°7>-4-^^^^5 K^fl-f-ffiVNT^bfCo 
HWJ5 5 

N- (7b7tFn-2H-k°7y-4-Wf^) -IH-^f^/^- 
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: 2 9 3-2 9 4<C (ftffl) 

5 %nm 5 6 

N- (1 Vy^jV- 4-t°s<W~jV) -lH-Jy^/-;l'-5-jJJl'7g*c 

K 

Hfc^L : 2 4 0~2 4 2°C 
HJfc^J 5 7 

10 N-T" K9t Kn-2H-lf7>-4-^^-lH->f^/-;l'-5-*M 
K 

BMfc : 2 8 5-2 8 6°C 

1 H — NMR (DMSO-d 6 ) 5; 1. 58 (2H, dddd, J = 4. 3, 
11. 9, 11. 9, 11. 9Hz) , 1. 72-1. 82 (2 H, m), 3. 
15 38 (2H, ddd, J = 2. 0, 11. 9, 11. 9Hz), 3. 80-3. 
9 3 (2H, m) , 3. 9-4. 10 (1H, m) , 7 . 5 5 ( 1 H, d , J 
= 8. 8Hz) , 7. 84 (1H, dd, J = l. 7, 8. 8Hz) , 8. 3 
0 (1H, s) , 8. 3 2 (1H, s) , 13. 26 (1H, s). 
IWI15 (a) ©*fefcJpC"CSJSSrfT*V\ OT^-f ll«J 5 8 ©4b£ 

/v) - l H — T ^✓-yw-5-*/u#dp-f-§ KSrJRJH-Jcfflv^^Ufc. 
5 8 

N - ( 4 - 1 0 ^ y v^v) - 1 H — r >?y*—;ls- 5 -^77^>f- 5 K 
j&& : 2 7 3-2 7 5°C (##P) 
25 HJS^J 2 o ©#&K:^CTKJ&&fT&v\ &,T^tMMm 5 9 <Dik&m*& 

j$Ltc 0 fc*?u H»J58-e#fcN- -iH-^y^y 

H«J 5 9 

N- [1- {tf-AsX/Uft-M -lH--fW^V- 
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'H-NMR (DMSO-d 6 ) 8 ; 1. 63 (2H, m) , 2. 86 (2 

H, m) , 3. 5 5 (2H, m) , 3 . 9 5 ( 1 H, m) , 7. 5 7 (1H, 
d, J = 8. 8Hz), 7. 82 (1H, d, J = 8. 8 Hz), 8. 20 

5 (1H, s), 8. 3 2 (1H, s) , 8. 35 (1H, d, J = 9. 6Hz) , 
13. 2 6 (1 H, s) . 

MMM 6 o 

10 2- (1 -^S^tV-A-^W—jV) — N — (1H-- -4 
iM : 1 9 5-1 9 7°C 

l 

2- ( 1 -^y 4 - tV]J s?- U ^» — N— (1 H-> < V?^— tV- 5 

15 Tir bT5 K 

WA: 169~172t 
»15 (a) (DXmmtX BCfo* ft «Ti^tH»J6 2(Z){^ 

^)Sr^ L7h 0 tz.fl U MMM 6 0 T*#fc 2 - ( 1 -- <>^- 4 - y 

/W) -N- (1H-- r^^y-;v-5-^^) Ti? hT5 K^^ffiv^T^ 
20 L/Co ' 

HHfeM6 2 

N- (lH-^y^-/V-5-^f;V) -2- (4-fc°^y^-/U) T±hT$ 
K 

'H-NMR (DMSO-d 6 ) 6 ; 1.08 (2H, m) , 1. 56 (2 
25 H, m) , 1. 8 2 (1H, m) , 2. 18 (2 H, d, J=7. 2Hz), 
2. 4 2 (2 H, m) , 2. 8 6 (2H, m) , 7. 40 (1H, dd, J = 

I. 6, 8. 8Hz), 7. 43 (1H, d, J = 8. 8Hz), 7. 98 
( 1 H, s ) , 8 . 1 1 ( 1 H, s ) , 9 . 8 4 r ( l H, s ) , 12.95 
(1H, s)-. 
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j&ut 0 tctiu mmm6 ot#t2- (i— <^^-4-t°-<y - 

HJfe^6 3 

N- [2- (l— <^^-4-t°-<y ^f-M -lH-^fy^/v 

jft^i : 1 1 7-1 1 8°C 

H»J15 (a) <D#feK:^eT£/&£^&l\ ^T^-TllJS^J 6 4 
tJ^r^tfCo fc*?U HJg^J6 3T*#fcN- [2- ( 1 -^y^/P- 4 - tf-< 

§£«!]6 4 

N- [2- ( 4 - y -lH-^y^/-;V-5-7^y 
M : 1 8 4-1 8 6^ (#$0 
£Jt0!6 5 

N- (iH-^>^y-jv-5-^/v^^M -4-t°^y K 

(a) l- — r^O ^^yr^y©^ 

lH-^'y^/l'-S-^/V^MJ/V (lOOmg, 0. 6 99 
mmol) (DT h 7 fc Kp77> (4ml) MLfclT*3Wby ?-?AT 

/l^^A (53mg, 1. 4 Ommo 1) ©7f7kKo77V (4ml) ^ 
$£fc#P?U 2B^«Lfc 0 S^^tK (0. 05 3ml), 2N-7Xm 

^y^!7^7X^ (0. 106ml) , tK (0. 2 12ml) (DjlRT^P^T^ 

bfc^ic, ait i§£g<H§&J£®*u MffT(--c^-f-§r bK£ t> 1- 

( 1 T As- *?^T^> ( 9 7 m g , 9 4%) £#fc 0 

(b) t e r t-y?VV 4 { [ (lH-^y^-;V-5 — f/MTvl') 

1- (lH-^^/^-5—f;V) y^VT^V (291mg) <DN, N 
-i^f;W*M7^ K (8ml) ^i^t, 1- (te r t -7 b^>#^ 
^) (5 0 7mg, 2. 2 1 mmol), 1 
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3 - ( 3 ' -v^ *5-)VT % J 7 s n \fjv) jjjlstfi/J $ K • — JftlHfi ( 5 7 
8mg, 3. 0 2mmol) N fc Kn ^^^/h D 7^-/1/ ( 2 2 9 m g , 2. 

2immo i) ^*pxl, mmcx 1 4^r^#tfc 0 ^^(cta^^Tk 
m-thy^7ki£8t ^vnttK^^/c^^ ^^^r^mbfco 

^tfc 0 #k*l,fc@#<Z>;t (1ml) feit/r f7t Kn77> (1 

ml) (DM^^'t'^2N-7X^y^7A7X^ (0. 68ml) £#D;L, ^ 

!J^^^7^^D-7h^77^- (^np*;VV>^7- ^=3 0/lf^ 
Hi) -e^Mi-Sri^J; 19, t e r t-y^P 4 { [ (lH-^^/V- 
5 — ( /V* f-M T 5! / ] 7J/t^~/W - 1 - U v^7J/t^3ri/ h ( 1 
7 9 nig) *mc 0 

15 (c) N- (iH-'fy^/-;i/-5-^;^f;i') -4- t°^y v^^tj/v^ 

t e r t-^7V 4 { [ (1 H — Offy°-jV- 5 -4 T^/] 
7J/1^-^} - 1 -t'^y ^^7J/^>^1^— h (160mg N 0. 446 
mmo 1) (C, 4N-^/v ? ^"=¥f-^^ (2. 0ml) £jQ;i, iKT2 
20 B#P H 1*#Lfc 0 K^^fP^7K^-7- b y ^AtK^^I-^^ ^no 

Idi^ N- (lH-{y^/-^-5— T/M^) -4- t°^y ^>-^/P>J? 
K (1 Omg, 9%) £#fco 
25 'H-NMR (DMSO-d 6 ) 5 ; 1. 4 2 (2H, m) , 2. 2 2 (1 
H, m) , 2. 4 2 (2H, m) , 3. 4 6 (2H, m) , 4. 3 0 (2H, 
d, J = 5. 9Hz) , 7. 23 ( 1 H, d, J=8. 7Hz), 7. 45 
(1H, d, J = 8. 7Hz), 7. 55 (1H, s), 8. 01 (1H, s), 
8. 23 T(1H, t, J = 5. 9Hz), 13. 00 (1H, s). 
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mmm 6 6 

(a) 5- (4 ^VvVl— l-M^y >S=-^) - l-7f7kKn-2H- 

v- 2 1 h-4 ytfy—w&fo 

5 ###j5T*#fc5-:/n^— l-7h7k Kn — 2 H— \?=7l/— 2 — < A'— 1 
H-^O^y—Jl^ (2 5 0mg, 0. 88 9 mm o 1 ) (D YjV^S (12ml) 
»1C ifittl-^;vb:^7^ (0. 24ml, 1. 3 5 
mmo 1) Her t-^b^>tby £A (128mg, 1. 3 3mmo 1) 

^Dx.r^Lfc^^ N if* (m;-o- hV^^y^f >) -^7W& 

10 (II) ^0 7^fK (7 Omg, 0. 0 8 9 lmmo 1) StJOJ*., 7 5°C^T 

|?if/U=5/2t» ^*&iK1-5££:K:J:!K 5- (4— <>V;v-l-\? 
15 ^7i/^/V) - 1 -r F 7 1 Kn - 2 H - t 7 y- 2 --f 1 H-^f y^y- 
As ( 1 8 3 m g % 5 5%) &#fc 0 

(b) 5- (4-^^-1-^7^) -lH->f^-/VO^ 
5- (4-^i/^V- 1 -fc^^i/^V) -l-fh7t Kn-2H-t°7> 

fy^/-;V (lOOmg, 0. 2 6 6mmol) ©rf7 
20 fcKD77> (1. 3ml) *»*f^ gffifclT Mft (2. 6ml) £zk (0. 
7ml) *M7Ls 8 0°C^T7^m#Lfc o ifcteU S^Sr»filUT#e>ttfc 

fc^S:^®^ n-r ^^77^- (^ on*W/^;-/v= 9 5/5 "CM 
25 M) •e»«-f-5Ci:H:J:9 % 5- (4 i -t^y^-zi^) -1H- 

«r ( 3 7 m g , 4 7%) £#fc„ 

ft£ : 1 9 6-1 9 8°C 
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mnm 7 

1 H — NMR (DMSO-d 6 ) 5 ; 3. 0 2-3. 0 5 (4H, m) , 3. 
7 3-3. 7 6 (4 H, m) , 7. 0 8 (1H, m) , 7. 18 (1H, dd, 
5 J=9. 2, 2. 2Hz) , 7. 41 ( 1 H, d, J = 9. 0Hz) , 7. 8 
9 (1 H, s) , 1 2. 8 0 (1 H, b r s) . 

MMM15 (a) ©;^te!pCTRJ&&fTftV\ £lTfc*t^6 8©{^ 
#j£^J&L7t 0 fcfcTU &*M6 6-C#fc5- (4— <^^V-l-t'-<7^- 

io mMm 6 8 

5- (l-f^^-A) -iH-^fy^/^ 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 8 5-2. 8 6 (2H, m) , 2. 
95-2. 98 (2 H, m), 3. 0 6 (1H, m) , 7. 0 5 (1H, br 
s), 7. 14-7. 16(1 H, m), 7. 3 9 ( 1 H, d, J = 9 . 0 
15 Hz), 7. 87 (1H, s), 12. 79 (1H, br s). 
£%0*6 9 

2- ( 1 H->f 5 - >f A'T 5 / ) -N, N-^f;W<yX7U* 

2- (1 H->f y^Z-A'- 5 ->f/l/7 5 y ) (80mg, 0. 31 

20 6mmol) <DN, N-^f/^M75 K (0. 5ml) 1 -a: 

^W- 3 - ( 3 ' - fvl/T 5 y-7°a if ;V) jjfl,i£*M =• K • — ( 7 3 
mg, 0. 3 7 9mmol) x fc Kn )/ MJ T*S—fr ( 5 8 m g > 0. 

3 7 9mmol) ^3^4 0%-^ W^tRM (10 7mg, 0. 9 4 
8mmo 1) &JP*.s ^iafcT4I^M8l^Lfco ifcfcx 5%-$S&7k* 

*7A^n? Ytfyv 4- {^y-^/wm.^?-^/ * ? ; —As= l/i/o. 

0 5T«ti) T^-rS-^^i^, 2- (lH-^^/^-5-^;U75 
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/) — N, N-^fMyX7^K (5 9mg, 6 7%) £#fc G 
: 2 3 4-2 3 5°C 

^Jfe^J l ©:£&R:^CT£j&&m£V\ OTi^-f £%0!l 7 0 73© 

5 J&Lfc 
HifeflJ 7 0 

N- (1 -<<ls*?/U-4-\f<<y -1H-- fy^/^-4-7^> 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 5-1. 5 7 (2H, m) , 1. 
93-2. 01 (2H, m), 2. 05-2. 13 (2H, m), 2. 80- 
10 2. 8 7 (2H, m) , 3. 3 2-3. 4 2 (1H, m) , 3. 49 (2H, 
s), 5. 90 (1H, d, J = 8. 1Hz), 6. 05 (1H, d, J = 7 . 
9Hz), 6. 62 (1H, d , J = 7. 9Hz), 7. 03 (1H, t, J = 
7. 9Hz), 7. 22-7. 3 6 (5H, m) , 8. 18 (1H, br) , 
12. 6 4 (1H, b) . 

15 $mm 7 1 

n-[i- -4-^y^]-iH--fy^ /u-4- 

B*:1 9 6-1 9 8<C 
HJfc^J 7 2 

20 N— (1 -^<i/-^-4-t 0 ^<y ^-/V) -lH-^>^/-/W-4-T$y- 

tt£ : 2 5 7-2 6 0°C 
H»J 7 3 

N-[l - (2-7^^) - 4 - ]j ^ - ;w] - l H - ^ y 4 - 

25 T^l/ - 

j&ft : 2 1 3-2 1 5°C 

mmm 1 5 <D^m^m^xR^n^\ ur\c^-rmMm 7 a ^nmm 7 5 

(Dik^^tfL^o fc£U N- (1 ty^ 7 u-4-h°-<V -1H 
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MMM7 4 

n- u-t^y *j=.a>) -iH-^fy^/-/i/-4-7-;y 

'H-NMR (DMSO-d 6 ) 6 ; 1. 5 7- 1. 6 9 (2H, m) , 2. 
05-2. 12 (2H, m) , 2. 8 8-2. 9 8 (2H, m) , 3. 23- 
5 3. 3 1 (2 H, m) , 3. 60-3. 71 (1H, m) , 6. 10 (1H, 
d, J = 8 . 1Hz), 6. 12 (1H, d, J = 7 . 5Hz), 6. 67 
(1H, d, J = 8. 0Hz), 7. 06 (1H, dd, J = 7. 5, 8. 0 
Hz) , 8. 21 (1H, d, J = 12Hz) , 12. 7 ( 1 H, b) . 
Hifefll 7 5 

10 N— ^=-;V) - 1 H — ( V#V*—)\>- 4 — T 5 > • 

2 7 0 ~ 2 7 1 1 

15 7 6 

N- (1 -^sVAs-A-V^) -iH-^yy^;v-6-7^y 
'H-NMR (DMSO-d 6 ) 5 ; 1. 3 5- 1. 4 7 (2H, m) , 1. 
89-1. 97 (2H, m) , 2. 04-2. 14 (2H, m), 2. 75- 
2. 8 3 (2H, m) , 3. 17-3. 27 (1H, m) , 3. 4 8 (2 H, 
20 s ) , 5. 66 (1H, d , J = 7. 5 H z ) , 6. 34 (1H, br) , 6. 
52 (1H, dd, J = l. 8, 8. 9Hz), 7. 21-7. 34 (5H, 
m) , 7. 36 (1H, dd, J = 8. 9Hz) , 7. 71 (1H, s) , 1 
2. 2 6 (1 H, b r) . 

mnm 7 7 

25 N— (1 ~' <ls*?A,-4- t°^y i?~As) -1H — ( )V- 6 -T % V • 

1 H-NMR (DMSO-d 6 ) 5; 1. 88-2. 19 (4 H, m) , 2. 
9 5-3. 4 3 (4H, m) , 3. 5 5-3. 8 6 (1H, m) , 4. 26- 
4. 35 (2H, m) , 6. 80-7. 10 (2H, m) , 7. 44-7. 4 
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8 (3H, m) , 7. 5 8- 7. 6 8 (3H, m) , 8. 06-8. 09 (1 
H, m) , 1 1. 0 (1H, b r) . 

mnmi 5 <o%mz.m zx^^n^\ ^Tt-^-rnji^i 7 z^mnmi 9 

<Dit<km$f&Lfc 0 tztcU N— -1H 
5 -A 6 — T 5 >-&WMfcm^X&l$.Vti 0 

7 8 

N- -1H-- fy^/^-6-T$y 
US : 1 9 6-1 9 7°C 
&Jfc0!l7 9 

10 N— (4-k 0 ^U S^/P) — 1 H—4 •ytf^—jV- 6 -7^ • 

l H — NMR (DMSO-d 6 ) 6 ; 1. 7 4-1. 8 8 (2H, m) , 2. 
05-2. 13 (2 H, m), 2. 89-3. 02 (2 H, m) , 3. 2 8- 
3. 36 (2H, m) , 3. 6 5-3. 7 4 (1H, m) , 6. 93 (1H, 
br), 7. 0 5 (1H, br) , 7. 68 (1H, d, J = 8. 9 Hz) , 

15 7. 9 5 (1H, s) , 8. 90 (1H, br) , 9. 10 (1H, br) , 
13. 3 0 (1H, b r) . 

20 mMM 8 0 

N- (i-^v^-4-fc°^y ^~^) -i-^;v-iH-^y^;v- 
5-T$ V 

M£ : 1 1 6-1 1 7°C 

mmm 8 1 

25 l-^/V-N- [1- (2-7^n/^^/V) _ 4 _ fcV< y - 1 H- 

n - ( 1 -^<>^- 4 - 1°^< y t?-/v) - 1 H-^^x-f 5: ^y-yi— 5 - r 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 31-1. 41 (2H, m) , 1. 
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9 2-1. 9 8 (2H, m) , 2. 06-2. 13 (2H, m) , 2. 48-2. 
5 3 (2H, m) , 2. 6 9-2. 7 5 (2H, m) , 2. 88-2. 92 (2 
H, m) , 3. 1 6 (1H, m) , 3. 9 1 (3H, s) , 5. 1 7 (1H, 
d, J = 8. 3Hz) , 6. 64 (1H, d, J = l. 8Hz) , 6. 85 
5 (1H, dd, J = 9. 0, 1. 8Hz) , 7. 14-7. 29 (5H, m) , 
7. 33 (1H, d, J = 9. OHz) , 7. 68 (1H, s) . 

mmms 2 

N- (1 -^^v?/v-4-k°^y V-;\<) -l-yf/v-lH-fy^/^- 

10 N— ( 1 — 4 - tf^ V V-fr) - 1 H-^VX^f $ V^J—JV- 5 — T 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 12 (4H, m) , 2.7 1-3. 
66 (5H, m) , 4. 05 (3H, s) , 4. 05-4. 41 (2H, m) , 
7. 43-7. 57 (5 H, m), 7. 6 7-7. 7 9 (2H, m) , 8. 1 
15 3 (1 H, s) , 1 0. 8 7 (1 H, b r s) . 

%nm 1 5 (D^m^mcx^m^n^\ uri^i-mmm 8 3 ~~mt&m 8 4 

©to&4fe$:£-J$Lfc. fc£U N- (l-^;i/-4-^y^) -1- 
* ^/V- 1 V^V-vV- 5 — T ^ VSrJjRW-fcfflV^^Ufco 
£tttil8 3 

20 l-p^/U-N- (4-^y^;V) -lH-^>^/-^-5-7^ 
Ik£ : 111-11 3°C 
HJ&M8 4 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 9 2-2. 12 (4H, m) , 2. 
8 6-2. 9 0 (2H, m) , 3. 3 2-3. 3 6 (2H, m) , 3. 71(1 
H, m), 7. 44 (1H, brs), 7. 67-7. 69 (1 H, m), 
7. 8 8 (1H, m) , 8. 17(1H, s), 8 . 6 8 ( 1 H, m) , 9. 
1 3 (1 H, m) . 
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MMM 8 5 

5 N- (1 -^<:/v7V-4-fc: 0 ^y S?=./U) -2-^f;l/-2H-^yy^- 
. 5-7^ 
M : 1 0 8~1 1 0°C 

mmms 6 

N - ( 1 4 - 1?^ y v^v) -2-/ f-jV- 2 H —f y ^ 

10 5-7^ 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 12 (4H, m) , 2. 93-3. 
6 5 (5H, m) , 4. 1 7 (3H, s) , 4. 17-4. 4 1 (2H, m) , 
7. 24-7. 28 (1H, m), 7. 43 — 7. 56 (5H, m) , 7. 6 
9-7. 73 (2H, m) , 8. 44 (1H, s) , 10. 84 (1H, br 
15 s) . 

<Dik&m*&J$.Ltc 0 tctcU N- (1 — ^vvV-4-fc: 0 -<y >J-M -2- 
/ 2 5 -T 5 ^*MM\zm^X&f& LfCo 

^^J8 7 

20 2-^A—N- (4-^';^) -2H-^^7-;W-5-7 5y 
MM* : 1 4 4-1 4 7°C 
Ul«<l8 8 

2- ^^-N- ( 4 - fc 0 ^ y v^/V) -2H-^y^/-;W-5-7^ • ~ 
&$& 

25 1 H — NMR (DMSO-d 6 ) 5; 1. 9 5-2. 2 6 (4H, m), 2. 
86-2. 90 (2H, m), 3. 32-3. 36 (2H, m), 3. 71 (1 
H, m), 4. 18 (3H, s) , 7. 30-7. 33 (1H, m), 7. 7 

3- 7. 8 6 (1H, m) , 8. 48 (1H, s) , 8. 8 9 (1H, m) , 
9. 2 0 (1H, m) . 
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mmms 9 

5 N- (1 — <yi?/V-4-t°-<}) V-fr) -3-^f;l/-lH-^f>^ 7V- 

: 160~162°C 
MMm 9 0 

[1- (2-7^-/^^) - 4 - fc 9 ^ U - l H- 

10 -yf^—jV- 5 - T 5 ^ 

1 H — NMR (PMSO-d 6 ) 6 ; 1. 31-1. 41 (2H, m) , 1. 
9 2- 1. 9 5 (2H, m) , 2. 08-2. 14 (2H, m) , 2. 36 (3 
H, s) , 2. 48-2. 53 (2H, m), 2. 7 0-2. 7 5 (2 H, m) 
2. 88-2. 9 2 (2H, m) , 3. 16 (1H, m) , 5. 0 6 (1H, d, 

15 J = 8. 3Hz) , 6. 5 8 (1H, s) , 6. 78 (1H, dd, J = 8. 
8, 2. OHz), 7. 15-7. 29 (6 H, m), 12. 11 (1H, 
b r s) . 

MMm 9 1 

N- (l -^^^-4-txy -3-^f;V-lH-^fy^;l/- 

20 • rttHtft 

1 H — NMR (DMSO-d 6 ) 8 ; 2. 13 (4H, m) , 2. 49 (3 
H, s), 2. 9 2 (2H, m) , 3. 27-3. 86 (3 H, m), 4. 2 
3-4. 41 (2H, m) , 7. 43-7. 81 (9H, m) , 10. 86 
(1H, b r s) . 

25 mmm 1 5 o^mm \^x^^n^\ ^rK^-rmmm 9 2 ^mmm 9 3 

(D4k&mZ&J$.Ltc 0 fcfcU N- (1— <^v7V-4-fc 0 ^y V-M -3- 

fvP- 1 H-- < is^S-fr- 5 -T ^ ^$r^}CffiV^T^ tfc 0 
H»iJ 9 2 

3-^^-N- (4-fc°-<y v>~A0 -lH-ryy/^-5-7^ 
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M : 1 7 5~1 7 7°C 
mm>\9 3 

5 1 H — NMR (DMSO-d 6 ) 8 ; 1. 9 2-2. 0 3 (4H, m) , 2. 
50 (3H, s) , 2. 7 0- 2. 9 5 (2H, m) , 3. 33-3. 88 
(3H, m) , 7. 41-7. 85 (3H, m) , 8. 8 6-8. 9 2 (1 H, 
m) , 9 . 19 ( 1 H, m) . 

mmmi (a) oijmmzxR}t^n^\ uT^-rmm^ Aoitsm 

10 £^EfcLfc 0 fcifcU 1H-- <>X-T ^^>/-^-5-T^^^ig)(Sf^V^T^ 
l^»J9 4 

N- (1 -^;v-4-fcVy - lH-^X-f 5^y-/i—5-T 

=• >- 

15 1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 6-1. 3 9 (2H, m) , 1. 

9 0-1. 9 3 (2H, m) , 2. 03-2. 10 (2H, m) , 2. 76-2. 

8 0 (2H, m), 3. 19 (1H, m) , 3. 4 6 (2H, s) , 5. 21 
(1H, b r s) , 6. 5 3-6. 5 9 (2H, m) , 7. 23-7. 34 
(6H, m) , 7. 84 (1H, br s) , 11. 81 (1H, br s) . 

20 mmrn i5 (a) <Dj?mz.mcxRj&zftf£\,\ ^T^irmmm 9 5 

tJ^r^LfCo tctcU N— (l-^^-4-t°-<y^-;V) - 1 H-'O 

%%m 9 5 

25 'H-NMR (DMSO-d 6 ) 5 ; 1. 14-1. 27 (2H, m) , 1. 

8 6-1. 8 9 (2H, m) , 2. 4 9-2. 5 6 (2H, m) , 2. 92-2. 

9 8 (2H, m) , 3. 2 9 (1H, m) , 5 . 1 5 ( 1 H, b r s ) , 6. 
53-6. 66 (2 H, m), 7. 26 (1H, d, J = 8. 4Hz) , 7. 
84 (1H, br s), 11. 81 (1H, br s). 
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mmmi (a) (D^mmcxs.^n^\ sxTK^-rnrnm 9 e <Dit&m 

nMM9 6 

5 n- -1, 

: 8 9-9 0<C 

m&mi (a) ©#&K:2isi:TSJS£?Tftv\ ur^-tmnm 9 7 

10 /W-2-*:/£J^fcffllvr£'j£L;/t, 

mmM9 7 

5- [ T^y] -l, 3-^tKn-2H 

— <yx^ 5: yv—jv- 2 -^-v 

'H-NMR (DMSO-d 6 ) 8 ; 1. 3 2 (2H, m) , 1. 84 (2H, 
15 m) , 2. 0 2 (2H, m) , 2. 7 4 (2H, m) , 3. 0 6 (1H, m) , 
3. 44 (2H, s) , 4. 94 ( 1 H, d, J = 8. 6Hz) , 6. 20 
(1H, d, J = 8. 1Hz) , 6. 20 (1H, s) , 6. 59 (1H, d, 
J = 8. 1Hz) , 7. 2 5 (5 H, m) , 10. 0 3 (1H, s) , 10. 
17 (1H, s) . 

20 mmmi5 (a) (D^m\mcx^^n^\ ur^-rmmm 9 8 <r>\\& 

%}&&$.Ltz 0 tctcU 5- [ (l-^O-^-4-tf^y - 
1, 3-^t Ka-2H— <^XJ 2-*>%]%mz%^T&J&U 

mmm 9 8 

5- (4-tf^y ^-/V.T^y) -1, Ko-2H-^yX/f^/- 
25 )V-2-ir^ 

'H-NMR (DMSO-d 6 ) 5 ; 1. 14 (2H, m) , 1. 80 (2H, 
m) , 2. 4 8 (2H, m) , 2. 8 9 (2H, m) , 3 . 1 1 ( 1 H, b r 
s), 4. 92 (1H, d, J = 7. 9Hz), 6. 20 (1H, d, J = 8. 
1Hz) , 6. 20 (1H, s) , 6. 59 ( 1 H, d, J = 8. 1Hz) , 
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1 0. 0 3 (1H, s) , 1 0. 1 7 (1H, s) . 
mfeM9 9 

N— (1 -^PfcWfc^y -lH-^y^/-^-5-*;^ 

5 MMM 5 8 T?#fcN- (4 - if^-]) - 1 H-^T 1/?-/— fr- 5 

#dMJ-$ K (4 0. Omg, 0. 1 6 4mmo 1) (DtfJ—jV (1. 2ml) 
lltStl (0. 0 4 8ml) £«s*nU ifit30^FMU. 
^nfc'^T/l^fc F (4 8. Omg, 0. 8 2 6mmol) Sr*Px.^i&"^$ 
K:2ll#IBfitfILfc. ^K:^T/7K*^K53H*^b V (5 1. 5mg, 0. 8 
10 2 0mmol) <D*?S— /M3. Oml) ME&iBTU £ b Kl^i&T? 1 8 B# 
WfiaWftttLfc. BOSttUllN-TKiMb^hy (0. 8ml) £3)D;t 

i^^o-7f^77>f- (^na*M/^;-V7y^ TtK= 2 0/1/ 
0. l-e&ffi) t?«f5*i-5ii:tJ:<tt)x N- (l-^otf;i/^y^y-4-^ 
15 /W) - 1 H-^ 5 - *^>t 5 F (3 1mg, 4 6%) $r#fc 0 
MS : m/z = 2 8 7 (M+ 1 ) 

1 4<Dih&W%£j$L1t 0 

$mm ioo 

20 N— {i-zfJ-jvyf^W^-A-JM -iH-^y^/-;v-5-^;v*> 
F 

MS : m/z = 3 0 1 (M+ 1 ) 
HJte^ 1 0 1 

n- (i — r yy^t'^y v^-4— r^) -ih— fy^;v-5-^ 

25 *>f-=- F 

MS : m/z = 3 0 1 (M+l) 
MMM 10 2 

n— (l — i y^y^ve^v *?^-4-' (M -iH-^y^-^-5-* 
F 
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MS : m/z = 3 1 5 (M+ 1 ) 

mmm 1 o 3 

n— Ci- (3, z-i/t^jv^fr) t'^y ^^-4— r/v] -iH-^y^ 

/—/v- 5 5 K 

5 MS : m/z = 3 2 9 (M+ 1 ) 
HJfe#l 10 4 

MS : m/z = 2 9 9 (M+ 1 ) 
10 10 5 

N- (1 -^^ n^>^t°^y ^y- 4 --f ^) -lH-^f^/'-/V-5- 

MS : m/z = 3 1 3 (M+ 1 ) 
MMm 10 6 

15 N— (1 v^-4 — fAO - 1 < V?*/— )V- 5 - 

MS : m/z = 3 2 7 (M+ 1 ) 

MMM 10 7 

N- ( 1 -r h 7 t K n - 2 H - 1°7 4 ;Vk°^ y 4 -1 
20 H-^fy^^-5-^f5K 
MS : m/z = 3 2 9 (M+ 1 ) 
JH3&#J 10 8 

N- (1' 4' -tTfc^y v^-4— OV) -1H — (lsjr*S— 

25 MS: m/z = 3 4 2 (M+ 1 ) 
HJ£#!l 1 0 9 

N— (1 -v/^n^7°^Vfc 0 -<y v>^-4 — ovo 
MS :m/z = 341 (M+ 1 ) 
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mmm no 

N- [1- (^^o^ntVMf/V) tf^JJ v^-4— f/l/] -1H-^^/ 

MS : m/z = 2 9 9 (M+l) 
5 MMM 111 

N- [1- (->^p^^W^) kVy^y-4-^;v] -lH-^fy^ 

MS : m/z = 3 4 1 (M+l) 
1 1 2 

10 N- [1- (2-7^— /l^fvv) fc'^U vV-4-^ -lH-'fy^/- 

MS : m/z = 3 4 9 (M+l) 
H MM 1 l 3 

N— (1 -^/H^y v>V-4— f/V) - 1H — f^V— As-S-jUVlR* 
15 K 

1 H — NMR (DMSO~(J 6 ) 6; 1 . 5 3 - 1 . 6 5 ( 2 H, m) , 1. 
73-1.81 (2H, m) , 1.89-1.98 (2H, m) , 2.16 (3 
H, s) , 2.73-2.81 (2H, m) , 3.69-3.80 (1H, m) , 
7.55 (1H, d, J = 8.8 Hz) , 7.8 4 ( 1 H, d d, J = 8.8, 
20 1.5Hz) , 8.20 (1H, s) , 8.22 (1H, d, J=7.6 H 
z), 8.32 (1H, s), 13.25 (1H, br). 

mmmi 1 4 

N— (1 -4 yfu fcVH^!) v>^-4 — (JV) -1H-- r^yy-^-5-^7 

25 1 H — NMR (DMSO-d 6 ) 8; 0.9 7 (6H, d, J = 6.6Hz) , 
1.4 7- 1.5 9 (2H, m) , 1.7 5- 1.8 4 (2H, m) , 2.1 
2-2.21 (2H, m) , 2.69 (1H, q, J = 6.6 Hz) , 2.7 
6-2.83 (2H, m) , 3. 68-3.80 (1H, m), 7.55 (1 
H, d, J= 8.9 Hz), 7.84 (1H, dd, J = 8.9, 1.7 H 
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z) , 8.20 (1H, s) , 8.21 (1H, d, J = 7.6 Hz) , 8. 
3 1 (1H, s) , 1.3.2 5 (1H, b r) . 

tmm 115 

5 - 5 K©£j* 

%W&\ 5 8 -e#/cN- ( 4 - tr^ y t^/^) - 1 h— f 5 - % ?v 

#*t5 K (4 0. Omg, 0. 16 4mmol) ON, N- v^^vUsfrA'AT 
5 K (1. 2ml) ^i* (55. Omg, 0. 398mmol) 

H-^nP-2-^7V (17. 8mg, 0. 19 7mmol) ^Mil£t* 
10 2 OH#MfiHI*#Lfc. KJS«&5iflLfc|ft, «*Sr*tt*fcHUT#fctbfcafe 

T^-Tzk=2 0/1/0. 1-e^fcB) ftftSrilCj;^ N- [ 1 - 
(zf7--2-=z~M l/-4-y(;V] -lH-^^^/-/V-5-^7/V 

#^t^ K (2 6mg, 5 4%) £#fc 0 
15 MS : m/z = 2 9 9 (M+ 1) 

HJfeMl 1 5<D#&^CT£J&£^&V\ &y\Cjtfr9&mi 1 6~H»!l 
1 3 4(Dfc-&®)%&f&L,tc 0 
HJ£#<J 116 

N- [1- ( 3 -tT-As-fT— 2 -oi-^) t°^y v^V-4— f/V] -1H — T 
20 /l/-5-;M/#*iK K 

MS : m/z = 3 1 3 (M+l) 
H»J 117 

N— (1-^^-2 — f~/Hf^y 4-^/1") -1H-^^/^- 

5-^7/^>^^ K 
25 MS:m/z = 2 8 3 (M+l) 
HJ£#J 118 

N- [1- tVil^-4-/f^] -lH-^f^V 

— /i^-5-^7/^^-f-5 K 
MS : m/z = 2 8 9 (M+l) 
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mmm 1 1 9 

N- [1- (2-fc Kn^fl/nbM/) fc^y 4 — tVV] -lH-^f^ 

/W- 5 -^7^>-^ 5: K 
MS : m/z = 3 0 3 (M+ 1 ) 
5 mi&m 12 0 

N- [1- (2-t tVv) y 4 — < ;V] - 

1 f 5 -#>M^f-$ K 

MS : m/z = 3 1 7 (M+ 1 ) 
H»J 1 2 1 

10 N- [1- (3-t: Kn^^7°D fcVW fc°^y 4 -- C/l^] -lH-^y^ 

MS : m/z = 3 0 3 (M+ 1 ) 

mmm 122 

N- [1- (2-* h^i/^^) t°^y v?>-4— f/l/] -lH-^fy^/- 
15 /V-5-#/l^>1^ K©£-J& 
MS : m/z = 3 0 3 (M+ 1 ) 
Hifefll 12 3 

n- {l- [2- (2-^ h^^h^v) tr^y *?v-4— - 

i H-^r yy^—ju- 5 -^tf^tf-s K 

20 MS: m/z = 3 4 7 (M+ 1 ) 
H»!J 12 4 

n- [l- (2-7i;^v x ^) t°^y v?>--4— r/w] - 1 h — 

MS : m/z = 3 6 5 (M+ 1 ) 
25 5H«<J 1 2 5 

N- [l- {2-yjvirxi^)V) tr^y s?>-4-> f/u] -lH-^y^/- 

MS : m/z = 2 9 1 (M+ 1 ) 
MMM 12 6 
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N- [1- (2, 2, 2-hy7;Vtaxf;l/) t°^y 4 -> f 7V] -1H 

MS : m/ 2 = 3 2 7 (M+l) 

mmm 1 2 7 

5 n- [1- (3, 3, 3- fy^/^D^ptw) tf^y 4-4^1 -1 

MS : m/z = 3 4 1 (M+ 1 ) 
HJfi^Jl 2 8 

10 -^tf^f-^ K 

M S : m/ z = 2 8 4 (M+ 1 ) 

MMm 129 

N- [1- (2-^>7;x^) fcv<y S^-4-lVk] -lH-^^-;V 

15 MS:m/z = 298 (M+l) 
H»J 13 0 

N- [1- (2-T^ / - 2-^-^y^^) tf^v) ^^_4_^;w] - l H- 

-r 5 -#/wK>f-5: k 

M S : m/ z = 3 0 2 (M+ 1 ) 
20 ilH 13 1 

N- [1- (2-^yzfxi}fjU) if^]} 4-4^1 -lH-^y^/- 

MS : m/z = 3 0 1 (M+l) 

MMW 13 2 

25 N- {1- [2- (v^^vKT^y) v^-4-^/W - 1 H- 

MS : m/z = 3 1 6 (M+l) 

mmm 133 

N— [1- (^^7"f/Mf^) -lH-fy^/- 
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MS : m/z = 3 1 3 (M+ 1 ) 

m&m 1 3 4 

N- [1- h7fc Kn-2H-k°7^-2— ifV^^jV) fc°-<y 4 - 

5 -Y/U] - 1 H--T 5 K 

MS : m/z = 34 3 (M+ 1 ) 

Hlfe0!l4 5©:^fcfllt"rRfS:«:fTfcV\ OTi-^-m^Jl 3 5-13 6 (D{t 

mmm 135 

10 N- (1 -7cc-/^t°^y v^V-4 — fM -1H — < V&V*- /l/-5-*/l/sff 

MS : m/z = 3 2 1 (M+ 1 ) 
1 3 6 

N- (1 -^i^Vtfn JJ ^^-3— f/W) 
15 K 

Sfe/fS : 1 8 7~1 8 9*C 

tm&\ \ 5(a) ©^fem!HCTR^SrffJ5:V\ OT^-fJlWU 3 7 <Dfc& 
%}%&f$Ltc 0 fcfcU HJfcflll 3 6-CHfcN- (1 — t^^tTpy i^- 3 
-4M -lH->f^^-5-*/l/^t$ K^Jg^^fco 

20 13 7 

N- (3-fc°u y v>-/l/) -lH-^fV^/^-5-^#t^ K 
1 H — NMR (DMSO-d 6 ) 5 ; 1.6 3-1.7 3 ( 1 H, m) , 1. 
93-2.02 (1H, m) , 2.65-2.78 (2H, m), 2. 89- 
2. 98 (2H, m) , 4. 28-4. 37 (1H, m) , 7.55 (1H, 

25 d, J = 8.9Hz), 7.85 (1H, dd, J = l. 4, 8.9Hz), 

8.20 (1H, s), 8.31 (1H, d, J = 7.3Hz), 8.33 
(1H, s) , 1 3. 2 (1H, b r) . 

mmm 1 3 8 

n- (1— <y^wtr^y v>>-3 — (M 
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3-fc 8 ^y ^V^/Wl^v'l/— h (6. 5 5g, 4 0. Ommol) 
©N, N-^^vP/JvKATS K (2 0ml) jftft^y^ (5. 5 

5 ml, 4 7. 8mmol) Rtf£fflfcfr!J »>A (8. 3g, 60. lmmol) £ 
SfcbPU 1 0 Otictl OB#|BH*#Ufc. E&fcTfK *ifiU it^ESr 

y^V^^^^Wh (7. 4 5g, 7 5. 3%) £r#fc 0 

10 ( b ) 1 -s<l/*?;V- 3 - y ^y^MyHo^ 

3i 1— <-y^;V-Z-\f^) Y (7. 0 0g, 2 8. 

3mmo 1 ) (Dff7t Ko75V (30ml) i: 1 , 4-5?3NMfV (3 0 
ml) i <DM-&mmi^ 4 N-fcmfci- b V V&imWL (15ml) 8rJbti*_ N & 
fiteT4B#|KJifc#Lfc 0 ^4N-7X^^hy (15ml) fcj&H* 

15 fcfcfc, ^ffll!lT*l«»^Ufco KfomT&s *ftTli:*5V^2N-1» (1 5 
ml) &*n*.*5ftlU ^^l ; l^^^^^fflV^T^^i^L^ 0 MESt^*/- 
;M£!8i»$it\ **Sr*»LT, 1 — 3 - If^U i?>j)A'i$ 

( 6 . 3 g , 10 0%) £#fc 0 
( c ) t e r t - 1 3 - fc^ y — — h 

20 fife 

(0. 5 0 1 g, 2.28mmol) O 
(10 ml) h y zz.*J-)V7 ^ V (0.38ml, 2.73 

mmo 1 ) , T i/fci/y ^~}V-fc7.i£y )V (0. 6 9 2 g, 2.5 2mmo 1 ) & 
*D^Ls ^31^UT2B#r^#tfCo ^I^Mitfcit e r t 9 J — 
25 (10ml) »i:U MafflE UT 4 $m&# bfc e LT 1 

N~7^mti- b v VJ±7mu*Mx.s w&t^A'T* 3 (Eitttts u t&kMw h y 

/Sffl|:r77U«5/l V®m) 1$im+*Z.k\cJ:Q, tert-7*^ 1- 
^y^-3-e^y^=;U*w^-h (0.4 7 5 g, 7 2%) £#fc 0 
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( d ) 1 -^S^l/- 3 - V *?V7 5 V • zMm.m.<D^$L 

tert-^v 1 -^^^-3-t: 0 -^y 5?=/^— f> (0.44 8 

g, 1. 5 4mmo 1 ) ©7f7t Kb77^ (4ml) MlC4N-Ii/l, 
4-^^f-V^ (4ml) ttitlWLt ^^Mii^bfc^, 

}CT^i-6 ^ t J; i9 . 1 -^y^/W- 3 - y ^^7 5 ^ • ( 0 . 

3 8 4 g , 9 5%) £#fc 0 

(e) N- (1 -^vvH^y i>y-3— fAO 

10 1 -^<y 3 - y 7 5 ^ • Hit ( 0 . 3 6 0 g , 1.3 7 

mmo 1) CON, N-^fM;^7^ K (5ml) #%#J 1 T#fc 

lH-^y^/-^-5-^*>i (0.2 2 5 g, 1 . 3 9 mmo 1 ) , hV 
(0.57ml, 4.1mmol)> 1 -fc Kn ^^yX f V T V 
— 7V (0. 2 2 2 g, 1.6 4mm o 1) x 1 (3' -S^^vKT 

15 5.SZfv\?M %sVtf>M$ jlOtttft (0. 3 1 4g, 1.64mmol)£ 

in^T^^#L7c 0 i n-tKM^t- h y <7^7K^{^px.T^m^^-e3 m 

h^77>f- (^nn/ls^A/^^ 7-/1^=2 0/1 TlgfcH) Titles i £ (C «t 
9N- (1-^V^/Vtf^y ^V-3 — fA-) 
20 tf^lr 5: K ( 0 . 3 8 4 g , 8 3%) £#fc 0 
fSt£ : 2 0 3-2 0 4°C 

mmmi 3 9 

N- (3 - t°-s y - 1 H — f 5 -^7/P#>^5: Ktf)£>/£ 

Hjfefcl 13 8 TllfcN- ( 1 -^y^fc°-<y v?V- 3 — f ;V) - 1 H-^ >^ 
25 /-;l/-5-^;^t^K (0.3 5 7 g, 1.0 6mmo 1) ©^^-;V 
(10ml) «8»?Kfc, W^-^A (0.363g) , 10%Pd-C 
(0.0 7 4 g) &J0;fct\ APfial^LT4^ii#t7 v c 0 mm^±y^ httifi 

^Wc«LT^»U ii®> IteTfcTlfciit-* N- (3- 
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\?s<})i?~M - 1 H-^ 5 -^;l^#>t $ K (0.2 5 0 g, 9 

6%) £#fc 0 

: 2 6 5~2 6 6°C • 
m «!) 14 0 

HM#J 13 9 T#fcN- ( 3 - 1 9 ^ V -1H-- f 5 
#>f"5: K (0. 1 0 0 g, 0.4 0 9mmo 1) N K (0. 

1 0 1 g, 3. 3 4mmo 1) (D*$ J— JV (3ml) &«ftl£gt& (0. 1 2 
10 ml, 2.1mmol) SrMtl 5^Lfc«*»U S/7;*^k*!>* 
■tVVV-l* (0. 1 2 8 g, 2.04mmol) SrjJDXL, t^SK LT*&£tfc 

7k= 1 0 0/1 0/l«) t»!!lfc, l^ixf/^MSrtiaDiM 
15 flftibU »»tt*!W«HJ^L, ^iBETfcrftjft-rs^ilcttJN- (1- 
^fvUf^y v^y-3-^/V) -1H->T^^/— ^-5-*^=¥f"5 K ( 0 . 
0 7 1 8 g , 6 8%) £r#fc 0 
jgfc^ : 2 2 8~2 2 9°C 

n»j 9 9 <D%m\zmzxBZj&&ft%\,\ ur^-rmmm 1 4 1 ~mt« 1 

20 4 6©MftSr^lfc. fcfcU **Wl3 9T?#fcN- 
14 1 

N- ( 1 -^/vt^y v 5 ^- 3 — A /Is) - 1 H — i z/W—;v- 5 -#/t^> 
K 

25 MS : m/z = 3 0 1 (M+ 1 ) 
HJfcfll 1 4 2 

n- [l- (^0^^^) t°^y w- 3-4 -iH-^y^y 

—/I/- 5 K 
MS : m/z = 3 4 1 (M+l) 
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1 4 3 

n— (i-^y^u\f^^j 9 J>-3-^M -iH->fy^->i/-5-* 

MS : m/z = 2 8 7 (M+ 1 ) 
5 HJfe#J 14 4 

N- (i— 1W) -lH-^y^j/-;V-5-* 

MS :m/z = 299 (M+ 1 ) 
HJfefll 14 5 

10 N- (1 -v^n^V^vVfcf^y v 5 ^- 3— f/W) -lH-^y^/-/l/-5- 

MS : m/z = 3 1 3 (M+ 1 ) 
HWJ 14 6 

N— (1 -v^n^^fc^y 3 — <M - 1 H-^ A>- 5 - 

15 K 

MS :m/z=3 2 7 (M+ 1 ) 
£ WJ 14 7 

N- (l-^^i^KTif^-3 — r^) -lH-^fy^-;i/-5-*M> 

20 (a) 3-7$/-2-7tVVy©^ 

DL-y isls (3. 0 g, 2 0. 5mmo 1 ) (O^ri/W (2 7 0ml) MM 

mz* Mmzx^y-t^jWi/y-fy (30mi) , mtvy t^^isyl/ 
mm ztotLtcmz.. i4 0 < ci:t4 8^F«Hfe o &j&&&mt:tim&* 
=c$>;-jv (6oomi) \zm^m^ mm\^tc 0 ibjifcas^^no^ 
25 ^mm^tcm^ atii, *»«rftv\ 3-7^-2-7^7^ (1.5 

9 g , 6 0%) 

1 H — NMR (DMSO-d 6 ) : 1. 0 8-1. 3 6 (2H, m) , 1.5 1 
-1. 84 (6H, m), 3. 00-3. 12 (2H, m), 3. 95-3. 9 
6 (1 H, m) , 7. 5 6 (1H, brs). 
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(b) 3- (MJf7l/7$>0 -2-7^Vy©^ 
3-T$S-2-7H'*/ls (1. 4 6 g, 11. 4mmo 1) O^do^ 

A (4 4ml) » N MICTMJ^W^ (1. 7 5ml, 12. 6 
mmol) N &£Tf)&(khV 7*~A>t?-jV (3. 5 0 g, 12. 6mraol) SrJD*., 

A/^oi^-e^ttj) rifS^-fsr ^£9, 3- (hy^r^y) -2 

-T^/V^ (2. 9 3g, 6 9%) 
10 1 H— NMR (DMSO-d 6 ) :0. 9 8- 1. 3 6 (4H, m) , 1. 48 
-1. 54 (2H, m) , 2. 63-2. 81 (2H, m), 3. 22 (1H, 
m) , 3. 95-3. 96 ( 1 H, m) , 7. 16-7. 49 ( 1 5 H, m) , 
7. 51-7. 52 (1H, m) . 

(c) 1— <^v7V-3- (hV^r^y) -2-T-H/*;y<D&j& 

15 3- (hV^TK/) -2-T J £s*yy (2. 8 5 g, 7. 6 9mmo 1) © 
fh7tf*o77> (30ml) S§«^ 0 o C(C*3V^6 0%-7K^b^h y 
r>A (4 6 2mg, 11. 6mmol) Sr3QP^fc|gK:, ^{CjoV^T 3 0 #fflH#l, 
fc 0 #C^T\ ftAfrZls&fr (1. 0ml, 8. 4 1 mmol) ©fh7k Kn77> 
(5ml) ^&g^:^T3£ffi;NtT0TU 11^3^7 h^-n-^f 

20 ;ls7y*~VJ* (5 7mg, 0. 1 5 mmol) SrJp*:, IllCt6«#tt 
SJfcfe^&fcjtoBTNfr^U t --ft J—fr (0. 7ml) fc* (1ml) & 

tl1t&fe&'>V *^*5^07 f^77^f- (n-^ty/^PP*M 
25 T^tH) T^^Sr1-Sr t^itJ, 1 — C^vVU- 3 - ( h y fvVT 5 J ) -2 
V ( 2 . 2 2 g , 6 3%) £#fc„ 
'H-NMR (DMSO-d 6 ) : 1. 05 ( 1 H, m) , 1. 22-1. 44 
(4H, m) , 1. 5 9- 1. 6 5 (2H, m) , 2. 8 5-3. 0 2 (2H, 
m) , 3. 41-3. 45 (1H, m) , 3. 97 (1H, d, J = 5. 9H 
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z) , 4. 00 (1H, d, J = 15. 0Hz) , 4. 60 (1H, d, J = l 
4. 7Hz), 6. 96-6. 99 (2H, m), 7. 18-7. 41 (18 H, 
m) . 

(d) l-sOitjv-N- \>])^-s-T^^yr^y(D^ 

l-^vVV-3- (hVJ-^TS. J) -2-T-ferWV (4 2 5mg, 0. 9 
2 2mmo 1) ©rf7fc Kd77^ (11ml) W®&, mMfcXimW) f 
*7 JxT;V*-pJ>. (1 4 Omg, 3. 6 9mmo 1 ) ®7b7tKD77^ (2 

2mi) mmmmru 3o^iw«^ufc^ 3^i«^tto s^m^ 

t»£#£P$L 7»T^*3V>TtK (0. 14ml) , 2N-7K^b^h y !7AtK^ 

^ (o. 3mi) % tK (o. i4mi) %iNz.tc 0 m&tto&timu Mm^mm 
/v-^/^^y— /v-e^W) "eWKSr-rsiiic^o, 1 — ^s^-n-m;^ 

A*- 3 -Tif/^T 5V (3 19mg, 7 8%) 

1 H — NMR (DMSO-d 6 ) : 1. 2 2- 1. 6 5 (7H, m) , 2. 08 
-2. 23 (2H, m), 2. 43-2. 50 (1H, m), 2. 59 (2H, 
br s) , 3. 17 (1H, d, J = 13. 6Hz), 3. 24 (1H, d, 
J = 13. 6Hz) , 7. 12-7. 27 ( 1 4 H, m) , 7. 44 (6H, 
m) . 

(e) i -^y^- 3 - 7^vr $ yo^/ji 

1 — <yt?^-N- h y f/U-3-7f^>7 5 y (3 0 Omg, 0. 672 
mmo 1) £>M^^V:/ (7ml) ^TC^T^ (0. 2 5 

ml, 6. 6 3 mmo 1) SriffTU 7jc^T"e3. 5R#IWj*#Lfco 

if/^VT5> (10 Omg, 7 3%) £#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 2 6- 1. 6 0 (5H, m) , 1. 70 

-1. 74 (1H, m), 2. 28 (1H, dd, J = 8. 1, 13. 0Hz), 

2. 68 (1H, dd, J=4. 0, 13. 0Hz), 2. 7 7-2. 8 6 (1 
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H, m) , 3. 25 (2H, br) , 3. 57 ( 1 H, d, J = 1 5. 2Hz) , 
3. 62 (1H, d, J = 15. 4Hz) , 7. 18-7. 31 (5H, m) . 
(f) N— ( 1 -^V^VTi?/^- 3 — f/l") -lH-^y^/-;U-5- 

SrfT*V\ N- (l-^<y^/PT^^-3~^/V) -lH-^y^-;P-5 
MS : m/z = 3 4 9 (M+l) 

mMffl 14 8 

MMffl 14 7 «N- ( l -^y^jvy^/^y- 3 — <;V) - i h— < 

5- jJJl'tf K (4 9 4m g, 1. 4 2mmo 1) ©x^?y-;V 
(2 8ml) ^t>^ ^{CT^T^-^A (7 16mg, 11. 4 
mmol) % 10%^7^^-*'y (50%-aTKtl, lOOmg) 

/-/I'/T^-TTf^l 0/1/0. lt#tti) -e^-T§^i{Cj;«9 N N- 

7t^V- 3 -^f;l/- 1 H-^ 5 - *;^^t ^ K (2 6 7mg, 
7 3 %) &#fc 0 
MS : m/z = 2 5 9 (M+l) 

mnm 9 9 ^^^cxa&^&iv ^xr^-tmmm 149 -njfe^ 1 

- 1 H-^ 5 K£J15|s|-Mv^c 0 

14 9 

N- (1 -* = 5->VT J £'<V-3 — iJV) -lH--fy^/-/l/-5-*/l'Jj?H 

5: K 

MS : m/z = 2 7 3 (M+l) 

mMffl 150 
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$ K 

MS : m/z=3 1 5 (M+ 1 ) 

151 

N— (1— < yyu\f;UT^y- -lH-f^/-^-5-*;V 
5 K 

MS : m/z = 3 0 1 (M+l) 
H»J 15 2 

N- (1 r/V') 
K 

10 MS : m/z = 3 1 3 (M+l) 

$mm 1 5 3 

MS :m/z = 3 2 7 (M+l) 
15 Hifi#iJ 1 5 4 

N- (1 — t h9 t Kd- 2H-lf7y-4-^/l'7f/^- 3— f/l/) - 1 H 
MS : m/z = 3 4 3 (M+l) 

%mm 1 5 5 

20 N— (8-^^^/V- [3. 2. 1] 3 -'T AO - 

i h-^t yy/-^- 5 -j&A'tf^U-S K 

(a) 8-^-^^-8-TU*lf^n [3. 2. 1] Or? Zlz-Z-Orls 

8-^<^^-8-T1ftfv'^o [3. 2. 1] (5 3 8 

25 mg, 2. 5 0mmol) <Dx.$J—A, (5ml) iffltt50%-k 
Ko^;V7^7kM (18 2mg, 2. 76mmol) SrJP^ MfcT4 

^77^- (^nn^^/^^y^vr^tti) 8 — * 

y^/v-S-nftr^P [3. 2. 1] f^-Z-jrls (5 1 
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6mg, 9 0%) £#fc 0 

1 H— NMR (DMSO-d 6 ) 6 ; 1. 4 9-1. 6 9 (2H, m) , 2. 
04-2. 2 5 (4H, m) , 2. 59 (1H, d d, J=3. 3, 14. 9 
Hz), 2. 98 (1H, d,J=15. 4Hz), 3. 35 (2H, m) , 3. 
5 6 5 (2H, s) , 7. 23-7. 41 (6H, m) . 

(b) 8-^VvvV-8-T1flfv'^n [3. 2. l] ^^^-3-7^ 

TK^by ^^AT/l/5^!7A (152mg, 4. Olmmol) CD^h^fcK 

(3mi) mmm^ Mm^xs-^o^-s-r-f^^^m [3. 

10 2. 1] ?l/-Z-jr^ (2 3 0mg, 0. 9 9 9mmol) © 

fh7tKo77V (4ml) I««TL, 8mmm\stc 0 5L)&m$:7k7k 
mX-^mV, 7k (0. 2ml) , 2N-7mfci-h})$J±7mm (O. 4ml) x 
7K (0. 2ml) (DjlRT^P^-r^#Ufc 0 #CK: N ^^SrituiU 

^-ts^i-ct^ 'pm><D7fmm*^t<t 8— <^/i—8-rift^>^n [3. 

15 2. 1] jr?$y-Z-T%V (2 4 6mg) 

(c) N— (8 — ^^^-8-Tifbfe/^n [3. 2. 1] ;t:7*-3--f 

/v) - 1 h-^t yyy—jis- 5 -7J/^>f-$ 

8-^<^^-8-T1f t'V^o [3. 2. 1] ^-^^^-3-T^^SrfflV^, 
H»!J4 5(D^^^:iiCT^Sr^T^V^, N— (8 — 8 -Tif fcTV* 
20 a [3. 2. 1] ^-^^-3— f/W) - 1 H-^ l/#S—jV- 5 -7J^>"^5: 

MS : m/z = 3 6 1 (M+l) 

^J&Lfc fcfcU ^i»ijl 5 5T*#fcN- ( 8 — OVjv- 8 -Tlf hfv^ a 
25 [3, 2, 1] -lH-^y^/^-5-W^rtU' 

£1609 1 5 6 

N- (8-Tfmn [3, 2, 1] a-^*-3-WVW -lH-^f>^ 
;k-5-7J^>i^$ K 
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MS : m/z = 2 7 1 (M+ 1 ) 
Ltc 0 

mm>\ 1 5 7 

5 N- [2, 2, 2] ;*^-3— f/O -lH-^y^/- 

MS : m/z = 2 7 1 (M+ 1 ) 

^ mm 1 5 8 

trans-tert -zf^/V- 4-[ ( 1 H— f 5 

(a) trans-tert-^ 4-7^;^^o^;^;W^- 

trans-1, 4-S?7§y^n^t^ (5. Og, 43. 8 
mmo 1 ) <D? nu/fr/l^ (10 0ml) StatCT^- t e r t 

15 JV*?11— J£%— Y (4. 7 8g, 2 1. 9mmol) <D? uwfc/VJ* (7 5 

mi) ^ioi, i. 5mmffiWLtc 0 BLfcm&mm^tcm^ mk*?-^^ 

h^77^f- (^on7j>^A/^^/-^/r^-T7K= 9 0/1 
20 tfj) "CUtttU trans-tert -^fW 4 -T $ 7 P^=Sf /V 
/^-h (2. 8 1g, 6 0%) £#fc 0 

(b) trans-tert -:7*5vV-4-[ (lH-^y^/-/V-5--f 

###J 1 t#fc 1 T 5 -#;l/7j? VSfc (200mg, 1. 23 

25 mmol) ©N, N - ^ K ( 1 5 m 1 ) ^ trans 

-tert-/f/V *ytv^**SJ\<tuW<*- Y (3 1 7mg, 1. 

4 8 mm o 1 ) , YD at^/UT 5^(0. 172ml, 1. 23 mm o 1 ) N 1 
-aifvl'- 3 - ( 3 ' - f;l/7 -;y/n fcVW 5 K • 

(3 5 5mg, 1. 8 5 mmo 1) x t KnifV^/h U T^S-fr (2 0 0 
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m g , 1 . 4 8 mm o 1 ) MUHT 1 l$N)tt# Lfc 0 5 0 

• rans-tert-^-4-[ (1H — i istf^—tV— 5—<isV%/\'tf=- 

AO 7^]^d ^vvK*7/W^ - h ( 4 3 5 m g , 9 8%) £#fc 0 
5 1 H — NMR (DMSO-d 6 ) 8 ; 1. 18-1. 44 (6H, m) , 1. 
36 (9H, s) , 1. 82 (4H, m) , 7. 54 (1H, d, J- 8 . 6 
Hz) , 7. 8 1 (1H, d, J=8. 6 Hz) , 8. 17 (1H, s) , 
8. 19 (1H, d, J=7. 6 Hz) , 8. 2 9 (1H, s) . 

w&m 159 

10 N— (4-7^/^D^i/;V) -1H — f 5 -jfr/Utf^-frS K 

JIJ&M 15 8 TWc trans-tert -Zf^/V- 4 - [ ( 1 H— f 
-^-5-^^*^=^) 75 y]^n^^/W^- h (4 2 0mg, 
1. 17mmol) th!)7;^nSi (6. Oml) SriD*. gi&fcT 1 B#IH) 

15 tn#bfco 5J&m&%Wi&mm\sit&, zomw&m^* ; domi) 
^ao*., y^v^^Lfc„ z.ti*tim&. wtmimL. n- (4-75;^ 

( 3 6 3 m g , 8 3%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 1.44 (4H, m) , 1. 96 (4 
20 H, m) , 3. 0 0 (1H, m) , 3. 7 3 (1H, m) , 7. 5 6 (1 
H, d, J=8. 9 Hz) , 7. 8 0 (2H, m) , 8. 19 (1H, s) , 

8. 2 8 (1H, d, J=7. 7 Hz) , 8. 3 0 (1H, s) , 13. 2 
7 (1H, s) . 
MMW 16 0 

25 N- (4-t^y^n^;v) - 1 H — K 

(a) t e r t — 4-fc Kn df-*>^ n^v^t^ A/<^ — h <£>-g-J# 

h7^-4-7 5/ S^o^fV — A< (8. 06g, 70. Ommol) © 

t -y? ;-;mnm (122. 5 mi) m^^t^m^i*!;*.* 
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(2. 9 1g, 7 2. 8mmol) (5 2. 5ml) &iD*.fc&K:, $?- 1 

-Zf^)\y "ytS)Vifs^— \ (15. 9g, 7 2. 9mmol) £jjP;t N Mtefc^T 

Jf$r)fcifi& *£*U tert-^f/V 
5 ^-f (2. 7 0g) &6£@#£L-C#fc 0 1 NH»-C+ft^ 

T^ufc mmzmjzg&vxnbhtcmmz^v %?^*>y&? v?y 

yj- (7uu*jVJ»/&^^/lsVmW<) Tmm*-tZ>^t\Z£V, tert 
4-fc Kp^V^p^v'/V^W^-- b (11. 3g) (0HrT 
10 14. Og, 9 3%) £r#7t> 

'H-NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 
(9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m), 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5Hz). 
(b) tert-Zf^ 4-3r*y h<7>g*J$ 
15 mttt-tV^ (1. 7ml, 19. 5mmol) ©Ilb^^f (3 0 
ml) tn, - 6 OWv^^W^^v'K (2. Oml, 2 8. 2mmol) 
Oi&ffc;^^^ (6ml) IrlO^WKiTU 35m— 6 0°CKl:^T 
1 0#ffO^# Ufc 0 Mter t 4 - fc Ko^^ P^vVl/# 

/W^ — h (2. 5 6g, 11. 9mmol) ©11^^^(14 0 
20 ml) £3 5^WtT|Tt, -6 0°C^&^-C4 0#RBSI#Lfc„ h V ^ 
M7%ls (8. 4ml, 6 0. 3mmol) £r- 6 0t^*5V>TJDx:fc#^, £ 

tert-^ P^^r'>;^;W^- f (2. 2 3g, 8 7 

%) £#fc„ 

'H-NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 
(9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
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m) , 4. 48 (1H, s) , 6. 64 ( 1 H, d, J = 7. 5Hz) . 
(c) 4-75/^D^t/y©M 

tert-^ A-^r^y-y^u^i/jVjj?VA^—Y (1. OOg, 4. 
6 9mmol) (D^b^l^ (4 7ml) SBfcfcl, ^ti.MT h V 
5 (4. 3ml, 5 5. 8mmol) ^P^, lfil:tHWtfc, Kfo 

7^;^n^t;y (3 7 8mg) 
10 (d) N- -lH-^y^/-;V-5-W 

N— (4-^y^P^'» - 1 H--f y^/-;v- 5 -*;^>t ^ K 
15 MS:m/z = 2 5 8 (M+l) 

$mw i6i 

N— [4 — W^y) S^n^S/yl/] 

H»J 1 6 OtllfcN- (4-t^fyi/^D^v';l/) - 1 H--f Z/?*S—fr 
20 -5-*^t5 K (4 0. Omg, 0. 15 5mmo 1) (1. 
2ml) m&\Z&Wt (0. 0 9 6ml) SrSSflPU giTC 3 0#|HHfciBLfco 
r©itlC4 Oo/o^^T^VtK^ (6 0. Omg, 0. 7 7 7mmol) £r 

io^a-e$e>fc2i*m«abfco m^>T;frm{k\%?m-rhv t>& (4 8. 

7mg, 0. 7 7 7mmol) 0^/^(0. 6ml) ^5rITU $ £> 

25 teM-e2 2i*Mfita0i#ufc. i nxmt-r h y i7^7K^r (o. 

zK=io/i/o. it« Titles 9, N— [4- (yw^ 

y ) S/* n^i/M - 1 f ^*V-A— 5 -tfA'aK^MK K (iSittlW 
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(12. 2mg, 29%) £t>*N- [4- (^f;U7$;) v^n^r 
vvl'] - 1 H-> { 5 -#^3rf- $ K (%m&M<Dm&.m (28. 

3 m g , 6 7%) £#/c 0 

MItt*HtMS:m/z = 2 7 3 (M+l)„ 

5 ^^fe^l9^fe{^cr^i^:^^f^v^ > sxT^tMMMi 6 2~n»!ji 7 

0(D^#3^^L^o fttcU ^JS^lJl 5 9T*#fct ran s -N- (4-T 
^ / iWV) - 1 H — T y^^wV- 5 5 K h !) 7/1^ 

IllifctfiJ 16 2 

10 trans-N- [4- (v^^T5;y) i/^n^^-iz/U] -1H-^^ 
-/W-5-#/l^*1^ K 
MS : m/z = 2 8 7 (M+ 1 ) 
1 6 3 

trans-N- [4- (:/^7KT^/) *s9 u^* 9 yA>'] -lH-^y^- 
15 ;V-5-i//V^t$K 

MS : m/z=3 1 5 (M-f- 1 ) 

mmm 1 6 4 

t r a n s-N- [4- K y fcVl^T ^ /) ^P^vvV] - 1H--T ^ 

^y*-/u- 5 K 

20 MS:m/z = 3 0 1 (M+l) 
MMffl 16 5 

trans-N- [4- (v^ n;/^vKr $ /) i/$xi^i/)V\ - lH-^fy 
MS : m/z = 3 13 (M+ 1) 

25 "$mm 1 6 6 

trans-N- [4- (V* o^yf^T^ 7 ) i/^n^^^V] - 1 f 
^y*-/l— 5 -tf/l^^f^ K 
MS : m/z = 3 2 7 (M+ 1) 
$mm 16 7 
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trans-N- [4- u^i/jV7 5 /) *Sl? u^$ri/}V] -lH->f 

MS : m/z = 3 4 1 (M+ 1 ) 
H Wlj 16 8 

5 trans-N- [4- (x f> 7 t K»- 2 H- t?7 V- 4 -4iV7 5 /) 
P^vW] - 1 H-4 >jf*S—fr- 5 -#^=¥1^ K 
MS : m/z = 3 4 3 (M+ 1 ) 
MMM 16 9 

trans-N- (4- { [2- ('<y^/^v') ^A'] v^n^ 
10 - 1 f >¥y*— JV- 5 -^7/^>f-5: K 

MS : m/z = 3 9 3 (M+ 1 ) 
%W§\\ 17 0 

trans-N- (4 - v»- 1 — << iV*/9 n^^/t-) -1H — 

15 MS:m/z = 3 2 7 (M+ 1 ) 

njfeM 1 6 1 (D^KmcxR^n^\ uTi^-rmmm 171-172 
mmm 171 

20 tf/i/tf^Mf-S K 

2«©Ht£#:) 
^tt*HtMS:m/z = 2 9 9 (M+ 1 ) 0 
MMm 17 2 

N- (4-tfD y 1 — (/W>?a^*i//u) -lH-^y^-/V-5- 

25 #;w£=¥f-^ K 

S»H!-MS:m/z = 3l3 (M+ 1 ) 0 
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a) istu^y-^jjfrtf^m&m&fcm^tco 
nmm 1 7 3 

t r an s-^V^/V {4- [ ( 1 H-"f 5 A^AtJ^A) T 

5 1 H — NMR (DMSO-d 6 ) 8; 0.9 2-1.0 5 (2H, m) , 1. 
25-1.43 (3H, m) , 1.70-1.78 (2H, m) , 1.82-1. 
91 (2H, m) , 2.88 (2H, d, J=6.3Hz) , 3.68-3.8 
0 (1H, m) , 5.01 (2H, s), 7.28-7.40 (6H, m) , 
7.54 (1H, d, J = 8.6Hz) , 7.84 ( 1 H, d d, J = 1.5, 8. 
10 6Hz) , 8.18 (1H, d, J = 7.4Hz) , 8.19 ( 1 H, br) , 
8. 3 1 (1H, s) , 1 3. 2 4 (1H, b r) . 

&J$,Ltc 0 fcfcU rnmmi 7 3~e#fct r a n s -^y^/V {4- [ (1H- 
4 y#9— A- A^A^— A) T^y] 9 yjru^i/A') t^tvii—A} 
15 —h*WMfc^^tCo 

mnm 1 7 4 

trans-N- [4- (T$/^A) ] is? n-^>7l/] -lH-fy^/ 
— A-5-#AJj?^lK K 
: 2 5 9 ~ 2 6 1 °C 

20 mmm 9 9 ©#&^cT£j&£fr&v\ sxr^-rmmm 1 7 5 1 

8 3 0ik-&®%&l$.Ltc o fcTcU MMmi 7 4-e#fct rans-N- [4- 
(75/^ ^A) v-^ n^VA] - 1 H—f y^V-A- 5 A^^i^5 K 

^Jfe^iJ 17 5 

25 t rans-N- {4- [ (^W^) ^ ^A] ^ n^3->A} -1H 
--f l/W—A'- 5 -#A#>f-^ K 
MS : m/z = 3 0 1 (M+ 1 ) 
Hffiftl 7 6 

trans-N- {4- [ (^7^) p*fvl/| v'^n^v'A} - 1 H- 
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4 y?*/-A'-5-lJA'tf*y-% K 

M S : m/ 2 = 3 2 9 (M+ 1 ) 

mmm 1 7 7 

trans-N- {4- [ (^fy^PtVW^/) fvV] */tu^* 9 yM - 
5 1 H — f l/?V-J\<- 5 K 
MS : m/z = 3 1 5 (M+l) 

mmm 1 7 8 

t rans-N- {4- [ (^d^W^;) */*u^l/M - 

1HW V*V-/v- 5 -#/i^=¥f-5 K 
10 MS : m/z = 3 2 7 (M+l) 

mmm 179 

t r ans-N- {4- [ (^d^7 5/) *^VU] i/fn^isM 

- 1 h— r 5 -^/w^>-^ 5: k 

MS :m/z = 381 (M+l) 
15 £%0J 18 0 

t rans-N- {4- [ (^D^yW^;) *^7U] v'^d^V/W 
-lH->f^^/-yv-5-^^^f-5 K 
MS : 111/2 = 3 4 1 (M+l) 
%im\ 18 1 

20 trans-N- {4- [ (v^ n^a^/W 5 7) P*^vl"] «>^n^^) 
- 1 H->f yy'/-;l/- 5 -*;l/#^t^ K 
MS : m/ 2 = 3 5 5 (M+l) 
18 2 

t r a n s -N- {4- [ (rF7t Kn - 2 H- 1°7 ^- 4 -> f )VT % J ) p« 
25 *J-iV\ i/fti^isM - 1 H->f W-A'- 5 -*^t? K 
MS :m/z = 3 5 7 (M+l) 
Hl^J 18 3 

trans-N- [4- (tV*!! S?!'- 1 ->f /U^fylO v^p^3->/1/] -1 
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MS : m/z = 3 4 1 (M+ 1 ) 
JHMl 8 4 

5 trans-N- (4-t Kp#i/^n^^) 
MS : m/z = 2 6 0 (M+ 1 ) 

mmm 1 8 5 

N— U-^/l/^n^iz/l/) - 1 H-^ 5 - *M>t ^ K 

10 MS : m/ z = 2 5 8 (M+ 1 ) 
&%0f 1 8 6 

^9vl/ 4- [ (1H-- fi/^— — T $ /] v^n^ 

MS : m/z = 3 0 2 (M+ 1) 
15 18 7 

N— (4-fcKn#^f;V^UA^) - i H-^f 5 -TJA' 

HifeM 18 6 X*'&tc* 9vV 4 - [ ( 1 y^y-/V- 5 -4 

M 757] i/?vi^*-9-yjJsV$3ci/U— h (30. Omg, 0. 0951 
20 mmo 1) ©7h7k Kd77V (3. Oml) ^^^.-C^teiS 5 ^ y 
?A (10. Omg, 0. 4 5 9mmol) ^*PL, ^j1^T2B#^M» 
#L/Co SJ^^ 1 N7K^b-7" h y VJ»7mm (O. 8ml) ^D^T^T^ 
MtW bfc^ N ^ffclS tT#^nfc3|i^#iait^^ * J —A> ( 3 . Oml) 

{£<fc9, N— (4- 1 KD^f^n^dp-iz/i/) -lH-^fy^/-^- 
5-*^tH' (2 3. 5mg, 9 1%) &#fc 0 
MS : m/z = 2 7 4 (M+ 1) 
1 8 8 
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t e r t -7=f-)V- 3 - [ (lH-^fy^/-/V-5 — i JV% }\s#~j\>) T $ 

(a) tert-^f/V 3-7^^o^t^-^^h©^ 

1, 3-5?7$;^n^fy (1 5. 0 g, 13 lmmo 1) ©^na^ 
5 A (30 0ml) jffiSlCS?- t e r t-^S?*-#^-h (1 4. 3 g, 6 
5.5mmol) ^nn^VA (210ml) St?:iTlfcf I£T«i 

U ter t-^vv 3-75/^o^ty*w^ - h (1 3. 0 g, l& 
10 ¥ 9 2 %) &#fc 0 

(b) tert-^;V-3- [ (lH->f^/^-5-'f;l'*A'#= 

HiflM 13 8 (e) ©#«fclCl*DTRj£$r?TftV\ «r£»j£Lfc. 
f£U tert-^ 3-T^/^^P^i^>'^-^y-^^ig^fflv^ 
15 fc c 

1 H — NMR (DMSO-d 6 ) 8 ; 1.10 (4H, m) , 1.72 (4 
H, m) , 1.94 (1H, m) , 3.7 9 (1H, m) , 7.54 (1H, 
d) , 7.83 (1H, d, J = 7.1Hz), 8.17 (1H, s), 8. 
25 (1H, d, J = 7.9Hz) , 8.31 ( 1 H, s) , 13.23 (1 
20 H, s) . 
• MMm 18 9 

N- (3-75y-^cr^^) -lH-^y^^-5-*;V^t^ K 

Hlfefcl 1 8 8 -C'&ft t e r t -Zf^)V- 3 - [ ( 1 H~4 l/?*/— As- 5 — f 
25 Asjj;Vi$-;V) 7^7] P^ef /<y — h (3.0g, 8.3 

mmo 1) ^oo^y (3 2ml) fc!»»U h V yjViru^m (3 0 
ml) t»TUfc«, M"T?*£fcSl#L*:. gjfc&fcfiJETINsU h^v<b^ 

fclfczK (10ml) te»a»Lfcfc % £&fnfi#7K (50ml) fcfli 2 P*M 
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<t!9N- (3-TS - lH->fy^ /^-5-#/Wl?=3r1f 

5K (2.2g, UX^9 9%) £#fc„ 

1 H — NMR (DMSO-d 6 ) 8 ; 1.14 (4H, m) , 1.76 (3 
5 H, m) , 1. 9 6 (1H, m) , 2.7 2 (1H, m) , 3. 2 8 ( 1 H, 
m) , 3.80 (1H, m), 6.72 (1H, d, J = 8.3Hz) , 7. 
54 (1H, d, J=8.8Hz) , 7.83 (1H, dd, J = l. 5, 8. 
8Hz) , 8.25 (1H, d, J = 7.9Hz) , 8.31 (1H, s) . 

mmm 140 (Dimmer R^n^\ uTtem-rmmm 190-193© 
10 ik&m%&f$.Ltc 0 tctcu mmmi 8 9t#fcN- [3- cr^y^^) ] 

190 

N- [3- ] i/fu^i/fr] -lH-^y^/-;V-5- 

15 : 2 2 5~2 2 6°C 

Hifefll 1 9 1 

N- [3- Wy/o^7 5;) ] is?x2^i/;v] -lH-^^;-;V- 
5-^7^>f-5 K 
Bbft : 2 2 2~2 2 3°C 

20 %nm 19 2 

N— [3- (^/KT$/) ] ^^n^dri/^] -1H — f^/-;I/-5-* 

H£ : 216~218t 
H3t#J 19 3 

25 N- [3- (v^n^/KTS/) ] ^n^S//U] -1H- O^S—jlo- 
5 -#^3^ K 
gfe/fe : 24 7~2 4 9t 

mmm4 5<D%mz&zx&j&*'fTte\i\ ^TK^-rm-mmi 94©^^^ 
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mmm 1 9 a 

3- [ ( 1 H-^ 5 ->f^^^) T$y] v^n^ 
MS : m/z = 3 0 2 (M+ 1 ) 

5 mmm is? ©^^!iscTRjS=srfTJ&v\ ^t^^i-h^ i 9 5 <D\\&m* 

&J&L± 0 fcftTU Hlfeflll 9 4t#fc^^ 3- [ (1H- rsW—A>- 
19 5 

N- [3- (k Ks^fA') ^o^'/A'] -1H — 
10 TWvtf^lhS K 

MS : m/z = 2 7 4 (M+ 1 ) 
Hifefll 19 6 

n — { 3 — [ (^y^7^;y) * ^] *s# n^e^M - 1 h — r 

— /V— 5 

15 (a) 3- [ (tert-^hmM-;!/) T^7] o^-fl-i^l/ 

3-7^y^n^ty^!j?^ (1. 0 0 5 g, 7.02mmol) 02N 
— ^cBft-fb-t" h y ^AtK^ (1 4 m 1 , 2 8mmol) > 1 , 4 - is 
(15ml) mW.^7YmX^n\^ ^-tert -7"f;^-^- h ( 3 . 
20 25ml, 14.1 mm o 1 ) ^xXWS^9tW\^1t 0 ^^tKT^IR IT^ 
f;l/x-7;l/t^l> 7k® ft 1 N-&Sfc£in;tT p H 6 - 7 Lfcmt-, 5 % 

-*»7km# y # &n&m*toftx p h 2 ~ 3 1 ufco w^^-c 3 U 

tKXV 3- [ (ter t -zf Astf-jV) T ^ S] n^df-f-^/U 

25 (1.5 8 7 g, 9 3%) £#fc„ 

(b) ter X-^JV 3- [ (^^;i/7^) ^n-> 

3- [ (ter t h#^7V#-7U) T5:y] n^-^^A^:/^ 
(0. 5 0 2 g, 2. 06mmo 1) ©^no^y (7ml) i^ffev^:/^ 
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J\sT%y (0. 4 4 8 g, 2.2 7mmo 1) <D*J? PD^y (3ml) $ftt s 
l-fcKa^yXM)7^ (0.3 3 7 g, 2.4 9mmol), 1 -sc. 
fA*- 3 - ( 3 ' J-JVT 5 y tr/u) %A>iS 9 M 5 K • ( 0 . 

4 7 7g, 2.49mmol) £#D;iTl&«#Lfc 0 »tt&ffffi*:*fvl' , T?ft!R 
5 Ls 5%-«Eltzk**y^A7K«« (2 0) % ISfPfifTK (2 (si) s t&fn&Jk* 

nvF^77^ P n*/^/@t|if ^= 2 0/1 T'gtt) "CffiSH'S £ 
h\Z£<9, t e r t-^> 3- [ (v^^^T^y) ^ n 

^f-i/;*/-/^— h (0.7 9 6 g, 9 1%) £r#fc c 
10 (c) 3-7^;-N t N-^^;^o^t^M^t5 K--I 

t e r t-^^ 3- [ (^y^7 5/) j&A'sR^l/] ^^n^#f-^* 
w^pi— h (Q.749g, 1.77 3mmo 1 ) ©fF7t Ko77^ (4.5 
ml) »«K:4 N-WI/ 1 , 4 - mty»« (4.5ml) £JjP;iT«Jf 
15 #Lfc 0 J^^iftBE«*tfe|lh/U3iy*ClKft (20) i"S n i^<t t) , 3-T 

5 y-N, N-^^^-^^n^^-f-v^/^^f-^ K • — (0. 8 4 
8 g , > 9 9 %) 

(d) 3- [ (^y^;V7^/) y^vk) ^o^tV7^©^ 
**ffcy DATA'S =■£ A (0. 3 3 7 g, 8. 8 9 mm o 1) (Dff7t Kn 

20 77V (5ml) i»l3-7^y-N, N-^VvVl^^ o^^f-^^/V 
K • — ittfett (0.8 4 8 g) ©f h7t Kn75l/ (5ml) 
MTLfcm, ^«LT3«m^Lfc 0 ^^K^TMU 7k (0.33 
ml) , 2N-7KiMb^by^A7K«Sft (0.6 6ml) % tK (1.0ml) ©JE 

tiTUc®*)> ^%^-fe7-r ma-raaijufco «tt«fc5*jsESr«E«*u 

25 ^y-zv (10) , h7^V (20) -Cttlftlxfc^ ^jEE^-rSrilCttJ, 
3- [ (^V^7 5 7) j*?^] 5/^n^tV7$> (0.5 5 0 g, 9 
9%) £#fc 0 

(e) N— {3- [ (v^^vvKT^y) y^vV] *S*u^**sM - 1 H- 
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3- [ (v^ViWS 7) 7^V] ^o^tVT^y (0.5 4 2 g, 1. 
7 6mmo 1) ©N, N-^fMM7^ K (5ml) 88ft 1 T 

#fc 1 H—f 5 - (0.285g, 1. 7 5mmo 1 K 

l-kKo^yXMJ7)/-/U (0.2 8 5g, 2.11mmol) , 1 
5 7~)\<- 3 - ( 3 ' -5?* 9vVT $ y :/n jjj\,tf*M $ K • -&M±& ( 0 . 

4 09g, 2.13mmol) ^Px.T^^#L/c 0 1 N-TKS-fb^ Mi £A 
*«E»Sr*Pifaf»=t^ (30) tttfflU l7«-7^^)A«lt 

= 3 0/n?»tt!) T?*l!f«-rsri:tcJ:0N— {3- [ (^y^7$7) y 
10 ^vl"] v-^n^v-zW - 1 H-'f 5 - ^M>t^ K (0.6 0 

5 g, 7 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 0.5 2-0.6 3 ( 1 H, m) , 0. 
75-0.86 (1H, m) , 1.13-1.37 (2H, m) , 1.69-1. 
88 (4H, m) , 1.93-2.03 (1H, m) , 2.19 (2H, d, 
15 J = 7.3Hz), 3.49 (4 H, s), 3.75-3.87 (1H, m), 
7.20-7.26 (2H, m) , 7.30-7.37 ( 8 H, m) , 7.55 

(1H, d, J = 8.7Hz) , 7.84 (1H, dd, J = l. 6, 8.7) , 
8.17 (1H, d, J = 7.9Hz), 8.19 (1H, br) , 8. 31 

(1H, s) , 13. 25 (1H, br) . 

20 mmm 1 3 9 <D%mm Kxw&&fft&\ ^r^-rmmm 1 9 7 <Dit-&m* 
^Lfc 0 tctcL, mmmi 9 6-c#ytN— {3- c (^y^r^y) y^ 

it 0 

mmm 1 9 7 

25 N- [3- (TSy^^vV) ] 9 s9n^*/A>'\ 

M/k : 2 3 0 ~ 2 3 1 °C 

MM 4 5©#fefc:2£CT£/&<HT&V\ KTfc*i-3ttttWl 9 8~HJ6M2 
0 l©fc£*fc£/fcLfc. 



WO 02/100833 




PCT/JP02/05609 



mmn 9 8 

c i s-N- (2-tFn^>^p^i/;i.) - 1 f >#VsV- 5 

MS : m/z = 2 6 0 (M+l) 
5 HJfS#iJ 1 9 9 

N- (2-k Ko=^>v^n^vvV) - lH-^>-^y-^-5-^^>i^ 
5 K 

MS : m/z = 2 6 0 (M+l) 
MMM 2 0 0 

10 N- (2-^^^^n^drv-^) -lH->f ^/^-5-)t?;^t> F 
MS :m/z = 2 5 8 (M+l) 
mMM2 0 1 

c i s-^/V 2- [ (1H--T^^i/— ;V-5-^/V#/l^~^) T^y] 
15 MS : m/z = 3 16 (M+l) 

&j&Ltz 0 tztzu mnm 2 0 1 xmt. c i s -^a- 2- c (ih-^>^ 
20 mmm 202 

c i s-N- [2- (tFn^^f/l') ^vvV] - 1 H — 

MS : m/z = 2 7 4 (M+l) 

mMM4 5 (o^m\cmcx^:^n^\ ^T\^-tmmm2 o 3<zxi^#£ 

25 J&Lfco 

^l«<|2 0 3 

t r an s-^jV 2- [ ( 1 H-> i As- 5 -4 )Vf> A) 

MS : m/z = 3 1 6 (M+l) 
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MMM 1 8 7 ©>^fe:ipCT^*fTfcv\ ^T^i-«#iJ 2 0 4 CD^^l 
££$Lfc 0 fc£U ^^J2 0 3T*#fc trans -^;V 2- [ (1 H- 

5 HM#|2 0 4 

trans-N- [2- (tKn^f/l/) - lH-fV^ 

5/-*- 5 -7J/l^3^ K 
MS :m/z = 2 74 (M+ 1 ) 

H»J4 5 ©#&t;i^CT^S£*T&v\ ^T^^i-^^J 205 (D\Y&m* 

10 ^LfCo 
HWJ 2 0 5 

t^jv 1- [ (1 H--fy^y— 5— fyV;*7A^=-^) T^y] i/^D-^ 
MS : m/z = 3 0 2 (M+ 1 ) 

15 mm 1 8 7 ©;frfeK:^cT&/&£frftv\ ^ti^i-ii»!] 2 0 6 <o\^m 

%&&Ltc 0 tctcU MMM2 0 5-e#fc^f-/w 1- C (lH-fy^;i/ 
^^!] 2 0 6 

20 N- [1- (fcKn^Wf;V) l/'jrv^W] -lH-^yy/-;l/-5- 

MS : m/z = 2 7 4 (M+ 1 ) 
$m.W2 0 7 

n- y i^-3 — r/w) -iH-fy^ 

(a) i --<y^- 5 - t=^y - 3 - t'n y 
*^)v i-^>^-5-^-^y-3-tfDy^v^^>t/i/-h (2. 

0 0 g, 8. 5 7mmo 1) %t $ J — /V (10ml) N rh7t Kd77> 

domi) (Dm^mmmm\stz.'&2Nim\w^vj±7mm (8. 6mi, 
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17. 2mmo 1) 2 0 ^IHWDfHWK bfc. H«^7K^L 

1 1 -'O 5 - t^y - 3 - t°a y ( 1 . 83 g , 97 

5 %) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 56 (2H, m) , 3. 80 
(1 H, m) .., 3.15 (2H, m) , 3.2 5 (2H, m) , 4.3 6 
(2H, q, J=8. 6 Hz) , 7. 27 (5H, m), 12. 61 (1H, 

s) . 

10 (b) t e r t -73~/l> 1 -'O&A'- 5 -ttV- 3 -If a y \?~AsjJ)V 

1 -^<^v7V- 5 -^-^V- 3 - ]J S^^/l'jtfi'ife (1 . OOg, 4. 5 
6mmo 1) $rt e r t-^f^T^^^V (6ml) fcli§j&*U hV^A>7 
5^0. 7 6ml, 5. 5 mm o 1 ) *M7Ltz.%.\?7 =c.=-fl<ib*ib V AsTi? K 
15 (1 . 3 8 g, 5. 0 2mmo 1 ) Srtert -"fl-frf As-a—A, (4ml) t£ 

ts^tiaDtert- ^/ur /us— /wstt?# 5 tfco f y * pa* 

20 (4 8 0mg, 5 1%) %'&1t 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 34 (9H, s) , 2. 23 
(1H, dd, J=5. 7, 16. 8Hz) , 2. 61 (1H, dd, J= 8 . 
6, 16. 8Hz) , 3. 01 (1H, dd, J= 5 . 7, 9. 9Hz) , 
3. 43 (1H, dd, J=8. 6, 9. 9Hz) , 4. 03 (1H, m) , 
25 4. 3 6 (2H, s) , 7. 30 (6H, m) . 

(c) 4— /— 1 -^Vitfr- 2 - fcfo ]) is; y - &W&<D&& 

ter t-^Ay l-^V^V-5-*^y-3-troy^=^*/W<^>- 
h (4 80mg, 1. 65mmol) ^ff7tKa77> (6ml) Id^U 
4N-^b7k^/> ? ^-= 3 ff-> (6. 0ml, 24mmol) %M*.1t'&, ^J&T* 
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CK'4-75;-l <i^/U- 2 - t°n y > • £it (380 
mg, 9 9%) *mtc 0 
5 1 H — NMR (DMSO-d 6 ) 8; 2. 23 ( 1 H, dd, J=4. 0, 1 

7. 2Hz) , 

2. 76 (1H, dd, J=8. 6, 17. 2Hz) , 3. 22 (1H, 
dd, J=4. 0, 10. 8 Hz) , 3. 53 (1H, dd, J= 7 . 7, 10. 
8Hz) , 3. 89 (1H, bs) , 4. 30 (1H, d, J= 1 5 . OH 
10 z) , 4. 45 (1H, d, J=15. OHz) , 7. 30 (5H, m) , 

8. 3 2 (2H, b s) . 

(d) N— (l-^>-v7V-5-^y-3-fc 0 ayi;-,v) -lH-^fyy 
^/-^-5-^7/V^f-^ K©£*J& 

4-757-1 -^i^/V- 2-fn!) S^V • :&^:&<£:J8l^-t, Hife#]4 5 CD 

15 #fefc:2£i:-CKJS£fTfcV\ n— d-^y^-s-^y-s-tfny^- 
/u) - 1 H — T l/#V—J\>- 5 -^7/^>^5 K£#fc 0 
'H-NMR (DMSO-d 6 ) 6 ; 2. 74 (1H, dd, J= 8 . 6, 1 
6. 8 Hz) , 3. 17 (1H, dd, J=5. 7, 10. 2Hz), 3. 5 
3 (1H, dd, J=7. 3, 10. 5Hz), 3. 59 (1H, bs), 

20 4. 3 6 (1 H, d, J=15. OHz) , 4. 53 (1H, d, J= 1 5 . 0 
Hz), 4. 5 5 (1H, m) , 7. 2 8 (5H, m) , 7. 5 5 (1H, 
d, J=8. 7Hz) , 7. 82 (1H, dd, J=l. 5, 8. 7Hz) , 
8. 20 (1H, s) , 8. 32 (1H, s) , 8. 74 (1H, d, J= 
6. 6Hz), 13. 26(1 H, s). 

25 4 5 tTK&£fr&V\ ^TC^f ^»!J 2 0 8 ~H«iJ 2 

3 3<Dik&m*&f$.Ltz. e 
•$m®\ 2 0 8 

N— (2-t^y7tVy-3--f;v) -iH-^fy^/^-5-^m 
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MS : m/z = 2 7 3 (M+l) 

mm>i2 o 9 

MS : m/z = 2 0 2 (M+l) 

5 m mm 210 

N-i/^ v ^"f-jV- 1 H-- - T 5 -^77P*>ih^ K 

MS : m/z = 2 1 6 (M+l) 
mteW2 1 1 

N-i/^ n^^/V- 1 H — < l/yV—A'- 5 -^/W/J^l^ K 
10 MS : m/z = 2 3 0 (M+l) 

mmm2 1 2 

N-V^n^vvl'- 1 H-o( JV- 5 K 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 14-1. 34 (5H, m) , 1. 

59-1. 81 (5H, m) , 3. 77 (1H, m) , 7. 53 (1H, d, 
15 J=8. 8Hz), 7. 83 (1H, d d , J= 1 . 5, 8. 8 Hz) , 8. 

16-8. 18 (2 H, m), 8. 31 ( 1 H, s ) , 13. 23 (1H, 
b r s ) . 

mmm 213 

20 MS:m/z=2 5 8 (M+l) 

$8nm 214 

MS : m/z = 2 7 2 (M+l) 
H»J 2 15 

25 N- (1-7^^) -1H — r^^)/— yV- 5-^7^>f-^ K 
MS : m/z = 2 9 6 (M+l) 
2 16 

N-7^/V- 1 H-^T 5 K 

1 H — NMR (DMSO-d 6 ) 6 ; 7. 08 (1H, t, J= 7 . 3Hz) , 
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7. 35 (2H, t, J=7. 5Hz), 7. 63 (1H, d, J=8. 8 
Hz), 7. 79 (2H, d, J=7. 5Hz), 7. 94 (1H, d, J= 

8. 8Hz) , 8. 26 (1H, s) , 8. 4 7 (1H, s) , 10. 2 
6 (1H, s) , 13. 34 (1H, br s). 

5 %nm 2 1 7 

N— (2-^^/V7*n/l/) -1H — <^yS— /V-5-#^tf?=*f-$ K 
MS : m/z = 2 5 2 (M+ 1 ) 
H«J 2 1 8 

N- (3-^f;v7i-;v) - 1 H->f y^/-^- 5 - *A^*t 5 K 

10 MS :m/z = 2 5 2 (M+l) 
MMM 2 19 

N— (A-t^tvy^M - 1 f 5 - *;^^t ^ K 

MS :m/z = 2 5 2 (M+ 1) 
MMM 2 2 0 

15 N- (l H-^yy*-^- 2-^AO -lH-"f 
5 K 

MS : m/z = 2 2 8 (M+l) 
2 2 1 

N- (4, 5-5?fcKn-l, 3-fT^-2--f;H -lH-^y^/- 
20 A— 5-^^#>^5: K 

MS : m/z = 2 4 7 (M+l) 
lHi£#iJ 2 2 2 

N-^O-^/l/- 1 H--f 5 -#^=*"+5: K 

MS : m/z = 2 5 2 (M+l) 
25 Hififfl 2 2 3 

N- [2- (bV7Jl'*v* 1 ?M -O^A^] -lH-<^/-^-5-*/l' 

MS : m/z = 3 2 0 (M+l) 
2 2 4 
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N- [3- (M)7/Vtn^;l/) ^s*J>jV] -1H — < 5 

MS : m/z = 3 2 0 (M+ 1) 
2 2 5 

5 N— [4— (f!)7;Vtn^;V) ^Vvvk] - lH-f ^/-;V-5-^ 
K 

MS : m/z = 3 2 0 (M+l) 
H»J2 2 6 

N— [2- ( h y ^<^;l/] -lH-^y^/-;V-5-* 

10 K 

MS : m/z = 3 3 6 (M+l) 
mi&M 2 2 7 

n- [3- (hy7/^n^h^» ^o-^/i/i - 1 h— 

15 MS:m/z=3 3 6 (M+l) 

mmm 22s 

N— [4- ( hV 7Mv* h**» -OVA*] 

MS : m/z = 3 3 6 (M+l) 
20 H»J 2 2 9 

N— [4- ('^W^y) -OitjV] 
ITS K 

MS : m/z = 2 9 5 (M+l) 
2 3 0 

25 N- [4- (7 5/7/U*=/l/) ^^/U] 
K 

MS : m/z = 3 3 1 (M+l) 
Hlfefll 2 3 1 

N- [4- U^yWM/fcs/l/) 'O'iM'] -lH-^y^/->-5-*M* 



WO 02/100833 ^ ^ PCT/JP02/05609 

129 

K 

MS : m/z = 3 3 0 (M+ 1 ) 
Hffiftl 2 3 2 

N— (4--hn^<^^) -lH--<y^;I/-5-*mf 5 K 
5 MS:m/z = 297 (M+ 1 ) 
MMM 2 3 3 

4- { [ ( 1 H-^ 5 75;] 

M S : m/ z = 3 1 0 (M+ 1 ) 

io mmm 1 s 7 <D*mcm cxs.^n^\ ur^-rmmm 234 <ot\&m 

Sr^Lfc. fcf£U »j2 3 3Tllfc^f;w 4- { [ (lH-^fy^ 

mmm2 3 4 

N- [4- (tKa^f/V) ^i^vVl/) -lH-^y^-;V-5-« 
15 K 

MS : m/z = 2 8 2 (M+ 1 ) 

HJfetfll 2 3 5 

20 N- (4 - t e r t -^fMV^) - 1 H— i VP^—JV- 5 
5 K 

MS : m/z = 3 0 8 (M+ 1 ) 

mmm 236 

N— (2, 3 -v 5 ^ b^i'-O'iM') -lH-fy^/V-5-*M^rt5 
25 K 

MS : m/z = 3 12 (M+ 1 ) 
UMffl 2 3 7 

N— (2, 4-^K->^;H -1H-- (>^/—J^-5-^^^^ 
K 
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MS : m/z = 3 1 2 (M+ 1 ) 

2 3 8 

N- (2, h^r^^^U) -lH-^^V^-5-^7MH 

K 

5 MS : m/z = 3 1 2 (M+ 1 ) 
Hlfefll 2 3 9 

N- (2, h^v^Vv^) -lH-^^-;>-5-*M>t 

K 

MS : m/z = 3 1 2 (M+ 1 ) 
10 HJfefll 2 4 0 
N- (3, 
K 

MS : m/z = 3 1 2 (M+ 1) 
HWJ 2 4 1 

15 N- ( 3 , 5 -*J* h^i/'OZtA') - 1 H — f l/fflf—jV- 5 
K 

MS : m/z = 3 1 2 (M+ 1 ) 
MMm 2 4 2 

N- (2, 3-^7/v^-n^v^/i/) -lH-^^Y-;u-5-*M>t 
20 K 

MS : m/z = 2 8 8 (M+ 1 ) 
HWJ 2 4 3 
N- (2, 
K 

25 MS: m/z = 2 8 8 (M+ 1 ) 



n2 4 4 

N- (2, 5 -v^V^n^^vVv) - 1 H-^f 5 - *M>t 

K 

MS : m/z = 2 8 8 (M+ 1 ) 
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MM® 2 4 5 

N- (2, - 1 H-f 5 -*;V/}?^t ^ 

K 

MS : m/z = 2 8 8 (M+l) 
5 £16002 4 6 

N— (3, 4-i?7A'*u'<y 9 JM - 1 f yy/^/v- 5 -*;^^t ^ 
F 

MS : m/z = 2 8 8 (M+l) 
MlfcM 2 4 7 

10 N- (3, -1H — OJfy— /l^-5-^/Wi?^f-$ 

K 

MS : m/z = 2 8 8 (M+l) 
SSifcfll 2 4 8 

N- (2, 3-^tKo-l — iyj/77V-5-Wf^) -1H — 
15 y—sls- 5 -*^3j?=¥f" 5 K 
MS : m/z = 2 9 4 (M+l) 
MMM 2 4 9 

N- (2-7x^xf;V) -lH-'fy^/- /V- 5 K 
MS : m/z = 2 6 6 (M+l) 
20 2 5 0' 

K • 

(a) ter t 4- { [ (lH-^y^;V-5-^^M'- 
25 ^IJfctfN 5©#fefclpDT£&£fTftV\ t e r t -ZfJ-fr 4- { [ (1H 

MS : m/z = 3 5 9 (M+l) 

(b) N— (fc^<y *Jy-4-< 4)V**}-J\s) -lH-^V^/-;l/-5-^ 
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t e r t-^/W 4- { [ (1 H-- -f S^A-A"- 5 -< OWfrX-M T 

^ y] TtfvW tr^y ^-U/v^^wh (36. Omg, o. 100 

mmol) ©1, (0. 4ml) -ffllft (0. 7ml) 

5 KlMtf4N-^b7k5H-l, 4 (0. 200mg, 0. 80 
Ommol) illKlt 3 ^MfiyWt#L^t. h^^^SrflPx, 

tSffl-CftJWI^Ufct, £Cfc*7y-&5flfcU «BEft«febT#b^fe^ 

mmmm***;-* (3. omi) «fT^^^D^ji^Ti^m^^uyh 0 

10 ^ 5 K • (29. 8 m g , 100%) ^#fc 0 

MS : m/z = 2 5 9 (M+ 1) 

MMWH 5 <D%mzmCXRl&Zftt£\,\ SXTlZ^irmifcM 2 5 1 2 

HJfefi) 2 5 1 

15 N- (7 h7 fc Kn - 2 H - 1^7 V- 4 --f^^ f -lH-^fy^/U- 

MS : m/z = 2 6 0 (M+ 1 ) 
MM®] 2 5 2 

iH-^yyy^-5-^vW^ K 

20 MS:m/z = 162 (M+ 1 ) 
MMM 2 5 3 

N-^^- 1H— f y?*/— fr- 5 $ K 
MS : m/z = 1 7 6 (M+ 1 ) 
2 5 4 

25 N-7°n fc°/V- 1 H-^ 5 -#A-/J?=¥f-5 K 

MS : m/z = 2 0 4 (M+ 1) 
jy£#iJ2 5 5 

N— (2, 2, 2-hJl7;l/tox^l/) - 1 H — f ^#9— ;V- 5 -#/l^3r 
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MS : m/z = 2 44 (M+ 1 ) 
HK5#1 2 5 6 

N- (3, 3, 3-hV7Mv7v¥M - 1 H-'f^y*— /V- 5-#/WK 

5 MS : m/z = 2 5 8 (M+ 1 ) 
HWJ 2 5 7 

n— f yyv bf^v— i h-^ /v- 5 -^/v^u-s k 

MS : m/z = 2 0 4 (M+ 1 ) 
2 5 8 

10 N- ( t e r t -7 s ? A>) -1H-^ i^y— 5 -tf/I^^rf-S K 
MS : m/z = 2 1 8 (M+ 1 ) 
%W&\ 2 5 9 

N- (2-fc Kn^->- 1, l-itt^-fr^M -lH-^y^/-/l/-5- 
15 MS :m/z = 2 34 (M+ 1 ) 

•$mm 2 6 0 

n — r y^^/v- 1 h--t 5 k 

1 H — NMR (CD C 1 3 ) 6 ; 0. 98 (6H, d , J= 6 . 4Hz) , 
1. 51-1. 58 (2H, m), 1. 65-1. 7 7 (1H, m), 3. 
20 49-3. 56 (2 H, m) , 6. 11 (1H, br s) , 7. 53(1 
H, d, J=8. 8Hz) , 7. 84 (1H, d, J= 8 . 8Hz) , 8. 1 
6 (1H, s) , 8. 2 1 (1H, s) , 10. 33 (1H, br s). 
MMM 2 6 1 

25 MS : m/z = 2 2 0 (M+ 1 ) 
MMM 2 6 2 

N— (3-p« Y^yfxx\flM - 1 H-- 1" 5 -^^>t$ K 

M S : m/ z = 2 3 4 (M+ 1 ) 

mmm 2 6 3 
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N— (2-tKn^xf/V) -1H — f ls?*S— As- 5-#A-#>f-$ K 
MS : m/z = 2 0 6 (M+ 1 ) 
2 6 4 

N- [2- (s^fyvrs/) ^}V\ - 1 H->{ 5 - ^;v*>t 
5 $ K 

MS : m/z = 2 3 3 (M+ 1 ) 
%W\ 2 6 5 

N- [3- 7°nfcVk] -lH-^y^->-5-#/Wt?3r 

10 MS: m/z =2 4 7 (M+ 1 ) 

mmm 2 6 6 

N— [2- (^W^y) - 1-^/^^-/1/] -lH-^y^/-;l/-5 

MS :m/z = 24 7 (M+ 1) 
15 Hlfefll 2 6 7 

N- (2-t'D!) v 5 ^- 1 -J jVzlJ-jV) - 1 T JV- 5 

f-5 K 

MS : m/z = 2 5 9 (M+ 1 ) 
MMm 2 6 8 

20 N- (2-e^y jVolJ-jV) -lH-^fy^/-/l/-5-^^ 

MS : m/z = 2 7 3 (M+ 1 ) 
6 9 

25 3rf-5 K 

MS :m/z = 275 (M+l) 
H»J2 7 0 

N- [2- (4--<y^^7^-l-^^) ^?vl/| -1H-^^/- 
5-^^/1?^ ^ K 
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MS : m/z = 3 6 4 (M+ 1 ) 

£-£$L7t 0 fcfcU mi&ffl2 7 OtffcN- [2- (4— ^^/l-e^v^ 
- 1 — f /^) sc^vl/l - 1 H-^fy^— /V- 5 K^^^MV^ 
5 fc 0 

H»J 2 7 1 

N— (2-^7-^^-1-^/^^) -lH-^y^/^-s-*;^ 

MS : m/z = 2 7 4 (M+ 1) 

io n»j4 5 oj7m\z.mzxBu&*ftt£\t\ ur^-rmmm 272 <Dit&mz 

HJfc#iJ 2 7 2 

N- [2- (1 — Zl/is/lsK^V 4-4 M ^-J-JV] -lH—O-^V- 

15 MS :m/z = 3 6 3 (M+l) 

£^J&b7c 0 fc£U ^W2 7 2«N- [2- ( 1 — <^vvVfcV< U 
-4— f/U) :r:?vl/l -1H — /V—5-^7^^f-5 K§rH^ffiV> 

20 2 7 3 

N- (2 i/l/-4— fjV^;V) -lH-f^/^-5-^=5r 

MS : m/z = 2 7 3 (M+l) 

25 7 5 (Dik^m*:&J$. Lfco 
H«iJ2 7 4 

MS : m/z = 19 0 (M+l) 
2 7 5 
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N, N-^a fcVl/- 1 H-^ 5 $ K 

MS : m/z = 2 4 6 (M+l) 
H»J 2 7 6 

N— {l-7x.~jV*s?u^*/;\>) -1H — fy^/-/l--5-*;^>t^ 
5 K©£j* 

1 1 H-^ 5 -*;^yi (4 0. Omg, 0. 2 

47mmol) ©^PO^^y (2. 5ml) fflmz.=J&fctty- ]} jV (38. 
7 m 1, 0. 4 4 4mmo 1) fcN, N-^fMMT^ K ($J 1 m 1 ) & 

10 SLT^bftfc^fSrx KD77V (1. 5ml) ^IT, l-7x 

^V^n^W^ (13 0mg, 0. 74 2mmol) ©7f7tKc 

77V (2. omi) SffttiTu sfl-ci8^sn^ifc B 

15 fc|fl^4MVy*W7^^DYf^77^- (^DB*M/^;^ 

= 5 0/l~3 0/lt« X'ffiMU N- (l-7i-;V^n^^/V) 
- 1 H — f >?*S—Jil>- 5 -7J/^>f- * K ( 6 2 m g , 7 8%) £#fc 0 
MS : m/z = 3 2 0 (M+l) 
^»J2 7 6©^fcl*CTKJfcfc*?fcl\ $kTK&-*?8m 2 7 7 ^MMM 
20 3 1 6 (Z)<k^Sr^ U7t„ 
2 7 7 

1, 3-tf* [ ( 1 H-f 5 f ;l/*;^^) T$/] v^n^ 

MS : m/z = 4 0 3 (M+l) 
25 2 7 8 

c i s-N- (2-T5 y *ytv^*i/jv) - 5-%/l># 

MS : m/z = 2 5 9 (M+l) 
H»J 2 7 9 
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trans-N- -lH->fy^/^l/-5-* 

MS : m/z = 2 5 9 (M+ 1 ) 
MMm 2 8 0 

5 N- (i-=c^/u^n^i/M - 1 H->f 5 - *;i/#*t § 
K 

MS :m/z = 2 6 8 (M+ 1 ) 
H«J2 8 1 

N- (2-* - 1 H-^f 5 - ^7M>t ^ K 

10 MS: m/z = 2 6 8 (M+ 1 ) 
2 8 2 

N- (3-^^>7x^;V) - 1 H-'f 5 -*^^t 5 K 

MS : m/z = 2 6 8 (M+ 1 ) 
MMM 2 8 3 

15 N— (4-t< Y**s7^~A<) - l H-f yyy-/i/- 5 - *;^^t K 

MS : m/z = 2 6 8 (M+ 1 ) 
$mm 2 8 4 

N- [2- (T^/*;vto^ 7i^] -iH-^y^/-;v-5-*;^' 

20 MS: m/z = 2 8 1 (M+ 1 ) 
^6011 2 8 5 

N- [3- (TSSJJA'tf—A') 7i=;V] -lH-^^-/l/-5-^ 
K 

MS : m/z = 2 8 1 (M+ 1 ) 
25 2 8 6 

N- (2-7;^n7x^) - 1 H->f V^Z-A'- 5 - *^f 5 K 
MS : m/z = 2 5 6 (M+ 1 ) 

mmm 2 8 7 

N- (3-7;vtD7x^u) - 1 H-^f y^/^-yv- 5 -^/V*>f ; K 
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MS : m/z = 2 5 6 (M+ 1 ) 
$mW2 8 8 

N- (4-7;VtD7x-yV) ^ F 

MS : m/z = 2 5 6 (M+ 1 ) 
5 H»J2 8 9 

N-try 2 — r/p- 1 h— r 5 k 

MS : m/z = 2 3 9 (M+ 1 ) 

mmi 9 0 

10 MS: m/z = 2 3 9 (M+ 1 ) 
#Ufe#ij2 9 1 

N- tf y 4 -^f/V- lH-/f V^y— /V- 5 K 

MS : m/z = 2 3 9 (M+ 1 ) 
H«J 2 9 2 

15 N-try 5 v ? >--2-^f;l—lH-^vyy">-7U'-5-^yV^>f-5: K 
S : m/ z = 2 4 0 (M-f 1 ) 
mMM2 9 3 

N- (1H-1, 2, 4-hyT> p -^-3 — {*>) 
20 MS: m/ z = 2 2 9 (M+ 1 ) 

mmm 294 

N- (iH-fh7 7^/>-5-^) -iH-^y^/-;v-5-*;^ 

MS : m/z = 2 3 0 (M+ 1 ) 
25 2 9 5 

N— (1 , 3-^X^-^-2-^/^) 
5 K 

MS : m/z = 2 4 5 (M+ 1 ) 

mmm 296 
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N— (1, 3, 4-^7^7^-2-^^) 

MS : m/z = 2 4 6 (M+l ) 
2dfc0S2 9 7 

5 N- ( l H-^yX^ 5 ^y-;v- 2 - lH-^T >?y-/V-5-%J\s 

MS : m/z = 2 7 8 (M+ 1 ) 
H«!]2 9 8 

10 5: K 

MS : m/z = 2 7 8 (M+ 1 ) 
MMW 2 9 9 

MS : m/z = 2 6 6 (M+ 1) 
15 3 0 0 

N- (3-^^/^^v 1 /^) - 1H — f ^V-/V-5-#/WS>f-5: K 
MS : m/z = 2 6 6 (M+ 1 ) 

MMW 3 0 1 

N— (4 -^fvW^SW - 1 H— -Y l/iTV—A'- 5 -X//^>f-5 K 
20 MS: m/z = 2 6 6 (M-f 1 ) 
H«J 3 0 2 

N— (2-^ Ndr^^^P) -1H — rs?9—)V- 5-^7y^drf-$ K 
MS : m/z = 2 8 2 (M+ 1 ) 
%%®\ 3 0 3 

25 N- (3-p< Y**y<WM -1H — fy^/-;V-5-*M>f5 K 
MS : m/z = 2 8 2 (M+ 1) 

mmm 304 

MS : m/z = 2 8 2 (M+ 1 ) 
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N— (2-7^n^<y^/V) -lH-^y^/-^-5-*;^t^ K 
MS : m/z = 2 7 0 (M+l) 
MMM 3 0 6 

5 N- - 1 H-f 5 - *;V*>t K 

MS :m/z = 270 (M+l) 
H»iJ3 0 7 

N— (A-yfriru^yVM -iH-^y^/-;v-5-WHn* 

MS : m/z = 2 7 0 (M+l) 
10 3 0 8 

N— [4- (r^y^^M s<yi/M -lH-fy^/^-5-W>t 
5 K 

MS : m/z = 2 8 1 (M+l) 
H«!)3 0 9 

15 n- [3- (r^y^f^) ^vvv] -iH-^y^ /v- 5-#;v#3^- 

5 K 

MS : m/z = 2 8 1 (M+l) 
3 10 

1, 4 -if* [ ( 1 H-^ V^y-yv- 5 - ^^;v#^v) ^ 

20 yHy 

MS : m/z = 4 2 5 (M+l) 
^!«iJ3 1 1 

1, 3 -If* [ ( 1 H-^ 5 -^y^M^M T^y^/V] ^ 
yHy 

25 MS :m/z=425 (M+l) 

mmm 3 1 2 

n— (\fVi?y-2-s ov*?~;v) K 

MS : m/z = 2 5 3 (M+l) 
3 13 
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n- (t°y ^^-3— r^^) -lH-^y^v-^-s-^^f-s k 

MS : m/z = 2 5 3 (M+ 1 ) 
HJfefll 3 14 

N- (t°!)^y-4 — fA^fWO - 1 H-^y^ N /-/V- 5-^/^^1^$ K 
5 MS : m/z = 2 5 3 (M+ 1 ) 
HHfll 3 15 

N- (2-7U;^f;i/) -1 H-f ^-;i^-5-^wf K 
MS : m/z = 2 4 2 (M+ 1 ) 
HJfe^j 3 16 

10 N— (^^-2 — {jV^^-jV) - 1 H--^ yy/-;l/- 5 -*;vt*^t ^ K 
MS : m/z = 2 5 8 (M+ 1 ) 

mmm 317 

N- (lH-^y^/-/V-5-^f;V) bf^y *?>'-4-Xfr'ft>TK V<D&f& 
(a) 4 - ^n^e- 1 - b^y w FroM 

15 4-^n^-f^y • Jfcfc>dc£ifc*fr (3. Og, 12. 2mmol) ©t 

h7t K077V oomi) mm\z, muKxi- { c * 

-2, 5-lfoy??yj?*y (3. 2 0g, 12. 9 
mm o 1 ) > H-tT'A^bA'ifc y > ( 1 . 62ml, 14. 7 mm o 1 ) , 4 - 
N, N-^W5;fc 4 'Jv?y (30mg) fcftlx., iKT16NfFWL 

20 tc 0 Bcmm*7k*\z.%.%\ mm^^x^mLtco ^mmziN-mmymmx 
m) xmmu ^i?* 4~yu^~i-\f^])^^^^^-^u-h (3. 

5 8 g , 9 8%) £#7t 0 
25 (b) ^^/V 4- (Ti?^/V^) - 1 -fc'^y i>-yjJjV#*i/W- h<D 

^^/U 4-7*0*- 1 -tT-^y S^jfr/Utf^rS/V'— h (3. 5g, 11. 
7mmo 1) CON, N-^fWA7^ K (2 5ml) ^W\Z S mMXLXJ- 
*tfm$})VJ± (1. 47g, 12. 9mmol) ^Px., ^&}CT 1 6 B#P^ 



WO 02/100833 




PCT/JP02/05609 



^31^= 8 / 1 -vmm xmm u <<>&A' 4 - - 1 - 1° 

5 ^y^^/^drv-l^-h (2. 6 1g, 76%) £#fc 0 

(c) -OifA? 4- (^nn^U*=/P) - 1 - fc'^y 

^l/V;l> 4- (Tir5vl/«-) -1-fc^y b (1. 4 

5 g, 4. 9 4mmo 1 ) ©^(b^I/V (10ml) £zk (40ml) 
10 0°C}CT^^^A^^r^b4B#r 3 m^L^ o ^PBUl£r#«iL 

U SflfcSrWES* LT\ 4 - (* a a */U#~/i,) 

h (1 . 5 8 g, 10 0%) £#fc 0 

(d) 5--fo-l-rh7t Ko-2H-t°7^-2— f/V- lH-^T > 
15 ?'S*-A><l>&flL 

5--hP^y^^ (2 0. Og, 12 3mmol) ©ll^fuy (4 
OOmDifc 4-^tKD-2H-^7> (16. 8ml, 

18 4mmo 1) > p- ^x^/l/ztyl (4. 2 2 g, 2 4. 5mmol) 

2H-lf7y-2-^-lH-^^^ (2 6. 6g, 8 8 %) &#fc 0 

(e) l-7f7t Kp-2H-^7V-2-^-1H — fy^/-/I/-5 
25 -T^OM 

5--bD-l-Tb7tKo-2H-k7>-2 — f/V- 1 H— ^?9—j\> 
( 3 . 6 9 g N 14. 9 mm o 1 ) ©ftSfeai^vi/ (50ml) £ ^ y <—)\, ( 5 
0ml) 10%Pd-C (300mg) SrAD*.* ^ffl^JEfcTg? 
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ZkfckV, 1-7-YyM Kn-2H-k 6 7^-2-^^- 1 H-O^V'^ 
-5-7^y (1. 7 9g, 5 5%) 

(f) ^vvw 4- { [ (1 -r hyfc Kn-2H-t°7y-2- fyw- 1 
5 h — r ^yv—jv- T => 7 ] T^tfwV} - 1 - b°^< y S^^UJi?* 

1-Tf7t KD-2H-fc°7V-2-^/WlH— T V^V— /W- 5-T5 
^ (1. 0 4g, 4. 7 9mmol) i'O'vyV 4- (;? n n t^/WIn-A/) - 
1 -t°^!J ^yTJ^^v^^ h (1. 5g, 4. 7 4mmol) (D^fc^I/ 
10 y (5 0ml) gfc 0°C\Z.X MJm^/vr^^ (0. 7 8 9ml, 5. 69 
mmol) ^JPx., 0m3 0m 1 5B$|fflfc#Lfco £J&f££r7k 

^^jE©5feLT#f 5 tLyt^^^y^^7J7A^D-^ h^^^^- 
a*^A/^^^=3/lT^ttl) xmMLs -<>^ 4- { [ (1-x 
15 h 7 t Kn - 2 H - t°7 2 - ^ 1 H->f y^7*-^- 5 -^f ^) 75 
/ ] */P*~7W - 1 - fc?^ y v^T^/tf^riy h ( l . 3 2 g , 5 6%) £r 

( g ) -O'vvV 4 -[ (1 H--f V^V-^- 5— f ;VT5 /) 7^*-^] 

t°-<y 1 -*^^yy- 

20 ^Vvvi- 4- { [ (l-7f7tKD-2H-t°7y-2— f;V-lH-y 
V^V— 75/] 7^*;^} - 1 -t'^y 
h (50 Omg, 1. 0 Ommo 1 ) (DWCt^W (5 0ml) Wmc. 
fcXhV (5. 0ml) Ztox., 2B#PM#Lfc„ M^Mt 

fern}-, lafp^TK^hy r7A 7 K^^D^ ^^^-cttttibtco ^raii 

25 ?rM7R«-r^^!7^-e^L, ^^jEW* tT#^tL7ca^^ y 7J<7* 
;^7A^Dvh^77y- (^ on^A/^y-vl^ 5 0/1 Ti£ffi) T* 

iff^U 4-[ (1 H-sfyf^-ju- 5-^yi^T5 /) ^/u^^u] 

y v? V- 1 -7J7^> > f ( 3 1 7 m g , 7 6%) &#fc 0 

(h) N— (lH—<^^y P -7V-5— f/V) fc°-<y v^-4-7</Wfc>T5 
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^vt^ 4-[ (iH--f yyy-^- 5 — fyi/Tsy) ^/fc-zkit^y 

5?^- 1 -i3JVi$*r*/\/- Y (2 5 0mg, 0. 6 0 3mmol) <D^f / -fr 
(15ml) mm^s mmz.X^m.Tls^=-V& (2 5 0mg) „ 10%-Pd 
5 /C (5 0mg) SriPx., 1 B#M3t»E Lfco &.$M**yJ f5i&U 

19, N- (lH-^r^^y-7l— 5--f^) t^y^V-4-^*y7U' 
( 1 1 6 m g , 6 9%) £#fc 0 
10 m& : 1 2 0~1 2 3°C 
H WJ 3 18 

n- (i -^i^/utvsy — <M -N-^^-iH-f>^/-;v 

- 5 5 K©£$ 

(a) N- (l-^y^-4-l^y v^W) -2, 2, 2-hy^yV^-a 
15 - N - 1 fvVTiz h T $ Ktf>^$ 

6 0%-7k^iti~h V £A (1 4 7mg, 3. 67mmol) ©7h7tKo 
(2 0ml) IltCTN- ( 1 4 - tf^JJ 

M - 2 , 2 , 2 - h ]) 7;Vto7t h75K (1. 0 g , 3. 49 mm o 1 ) 
&iP*.T\ 3 0^F»UflJ:> 3^b^A- (0. 2 3 9ml, 3. 84 
20 mmo 1) ^*Dx.T, 5^»Lfc 0 Rj&iftSrTk^fcl&r, ^^^-CtttB 

SE&fy ^^fjV^yJ^^n^ Y-??7<<- (^n*M/^y-^= 10 0 
/K» fttNKU N- (l-^i?;l,-4-^yv>-;l/) -2, 2, 2 
-b!J7;i/tn-N-^Wth7 5 K (7 3 1mg, 7 0%) £#fc 0 
25 (b) 1 ^vv^-N-^^vVt^y v J V-4-T^^©'8-^ 

N- (l-^V^/U- 4-tf^y -2, 2, 2-MJ7/WtD-N- 

*J-j\>Tt H75K (7 2 0mg, 2. 40mmol) <0*9 J—f^ (1 4 
ml) £7k (2ml) £»fcT&Bfc&y £A (6 6 2mg, 4. 

7 9mmol) ^UtT, 5 0tlCtl. 5«f|||l«$tfc, RJt£«*»»Lfc« 
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N-^/V^ , ;^y-4-7^ (6 2 9mg, 100%) %'&1t 0 

(c) N- (i -^^vvutf^y Vy-A—ifr) -N-j^f;i/-iH — Vy 

#%M 1 -C#/c 1 f 5 -7?^>^ ( 2 8 1 m g , 1. 73 

mmo 1) ON, N-^fMM7^ K (1 0ml) 1-^ 
;l'-N->f;V^ 1 Jv?y-4-7^ (390mg, 1. 9 1mmol) % b 
y 3lJ-;VT ^ (0. 29ml, 2. 08 mm o 1 ) N 1 3 - ( 3 ' 

10 -^W^y/n^) 1iA<# 9 M 5: K • — tfeSft*& (4 9 9mg, 2. 6 0 
mmo 1 ) s Ko^^/hy7)/-/V (2 8 Img, 2. 0 8mm o 1 ) 

15 ^/^^^-*^nn*/^/^^y-/WT^ttJ) "ClMSU N- (1— < 
^it/l/K^y — (M -N-^^- 1 H — f^/-;l/- 5-^7/1^4? 
drt^K (5 0 2mg, 8 3%) £#fc 0 

'H-NMR (DMSO-d 6 ) 6 ; 1. 6 1 (2H, m) , 1. 78 (2 
H, m), 2. 8 3 (5 H, m) , 3. 3 9 (2 H, s) , 7. 29 (6 
20 H, m) , 7. 5 7 (1H, d, J= 8 . 5 Hz) , 7. 7 8 ( 1 H, s) , 
8. 1 2 (1H, s) , 13. 2 2(1 H, s) . 

mmm 3 i 9 

N-^A'-N-k^y i?>-4— {As- 1 H — Y 5-#/W£>-y- 

25 3 1 8 T'ffe N - ( 1 -'<V*JA> y 4-4 M - N- * ^ 

-1H — T K (4 3 5. Img, 1. 2 5 
mmo 1) (D^PS-Jl' (10ml) Ml&fcs W&.KX^&tTl'*-*? J* (40 
Omg) , 10%-Pd/C (8 0mg) *1M*., 2B#MaBlELfc. £J&?i£&ir 

7>< h5iit, %m*mmhxmbfriz®fez^})%vji<%7J*?u'?hyy7 
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K ( 2 4 7 m g , 7 7%) £*§fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 6 1 (4H, m) , 2. 12 
5 (2H, m) , 2. 92 (3H, s) , 3. 32 (2H, m) , 3. 32 
(1H, m) , 7. 3 3 (1H, d, J= 8 . 5 Hz) , 7. 5 4 ( 1 H, d, 
J=8. 5 Hz) , 7. 7 8 (1H, s) , 8. 13 (1H, s) , 13. 

2 3 (1H, s) . 

3 2 0 

10 4- (t'^y Vs- 4-4 frit**/) -lH-^>^/-;l/©^ 

(a) 3- (T-fe^T^/) -2 -t^/Vy^—A? Tl^- htf>8*$ 
^#fflmT, ^lfi^*3VNT3--bo-0-^uy— /V (1 0. Og, 65. 

3 mm o 1 ) * / — A (2 0 0ml) ^(C, 10%Pd-C (1. Og) 

15 «BE3«iU-C#fcJxfcaHlE«:, fffl*^?\M::»#£*;fcSK **Bttfe (i o. 0 
m 1 , 1 7 Ommo 1) % if]) i?> (1 0. 6ml, 1 3 lmmo 1) £2jP;t N 

*r«KIU ^JETl--C^$«Ct^«J;«9 N 3- (Tir^T^y) -2-^ 
=f-;Vy^=-A T-tv— Y (12. 7g, 9 4%) £#fc 0 
20 'H-NMR (DMSO-d 6 ) 8 ; 1. 9 6 (3H, s) , 2. 04 (3 
H, s) , 2. 29 (3H, s) , 6. 89 (1H, d, J = 8. OHz) , 
7. 16 (1H, dd, J = 8. 0, 8. OHz) , 7. 28 (1H, d, J 
= 8. OHz), 9. 3 9 (1H, s) . 

(b) 1 H-^f y^/-;!'- 4 - t-A/©^ 

25 3- (7tW5/) ^=^JV r±y^—h (12. Og, 5 

7. 9mmo 1) ©Sfflfccfvl/ (1 2 0ml) MKlT^Sfflft (16. 

4ml, 174mmol) ^ 7F7^7^7A/py^ K (9 3 3mg, 
2. 9 Ommo 1) % ffigt* ]) *? & (1 1. 4g, 1 1 6 mm o 1 ) , IBSR^ 
yT$;W (11. 7ml, 86. 9mmol) ZDUz_, 7 P*M3Kjft Lfc. Sifcifc 
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m^n^^Lxmhntcm^^v^^^y^^u-rv^yy^- (-^ 
•t^/m^^=s/i) xmrn^tco m^^x, (somn \m 

mu mmcx2N-^m^i-hv v&mm (47. 9mD ^m^x s imm 

L N t T# <b ft fcBi£& y # ^>tj 7ix^n^h^77^ 

- (^1^/@£lP^l'=2/'l)TitWU lH->fy^/-/l'-4-t- 
)V ( 3 . 6 2 g , 4 7%) £#fc 0 
10 'H-NMR (DMSO-d 6 ) 8 ; 6. 36 ( 1 H, d, J = 7. 9 

Hz), 6. 92 (1H, d, J = 7. 9Hz), 7. 19 (1H, dd, J 
= 7. 9, 7. 9Hz) , 8. 01 (1H, s) , 10. 00 (1H, s) , 
12. 85 (1H, br s) . 

(c) 4- (tr^y ^-4— oi^*v) -iH-^y^y-;v©^ 

15 1H — fy^/-;V-4-t-/V (2 0 0mg, 1. 4 9 mm o 1 ) (DT h 7 
kKn77>' (10ml) ifc 0°C{CT t e r t-7*^/U 4-tKn^i/ 
tr^U h (3 00mg, 1. 4 9mmol) % Y V 7 

^—^7,7 (4 3 0mg, 1. 6 4mmol) % 4 0 %- *?'<ls*?A'7 > S 
i?#A'tf*i/l/>( h-i?J?w**l/fem (0. 8 5 5ml, 1. 79 

20 mmo 1) SrJll*., 1 tfWfcMUilMLLfc, ****#fk MWtS 
U#5>nfcaS*^nn*M (3 0ml) Kl«*U lM-*»fkthP9A 
(2 0ml) -CffifrUfco St>\ ^udjIn/WA (3 0ml) T'ttffiU 

Ji £&£zl<?»^ ^ > ? L fc 0 £ ft t# e> ft £ v- y # 

25 btlltW&m*** J (2ml) fcfctfU MfcT4N-tt»-^^1^y 
(2ml) Srjp*.*:. 2I^W|fe, R^«*Jte*»b#&ftfc&aE«r* * 7 - 
(5ml) mS#U rft^2M-7K^*7"hy ^AtK^^TLpH=1 0 

(i7DC^V^^y-/^=l O/l^PD^A/^/-/!// (1%- 



WO 02/100833 




PCT/JP02/05609 



NH3aq) =10/K« T*M8U 4- (t 9 ^ U 4 — 

i/) -1H-- f^/-^ (10 3mg, 3 2%) £#fc 0 
: 16 2-165^ 
3 2 1 

5 4- (t:°^y *Jy-3-^ (frttis) JV 

(a) tert-/f;V 3 - Kn 1 - ^^^VW- h 

(3. Og, 2 9. 7mmol) ©^nn^y 
(30ml) MfcT^- tert -"fffrVti—m*— V (5 . 83 

10 g, 2 6. 7mmoI) ©^cn^^y (10ml) M^Ot 1 5 B#|8Mfc 

15 LTttbtl^BS^^^^^JO^T^^bU ttifi • §£MLT, tert-/ 
^ 3-k Ka^r^-l-^yv ! ^;^v'I/-h (5. 17g, 8 7 
%) 

1 H-NMR (DMSO-d 6 ) 8; 1. 46 (9H, s, 1. 99 (2H, 
m) , 3. 3 4-3. 4 9 (4H, m) , 4. 4 5 ( 1 H, m) . 
20 (b) 4- - lH-^^/-/V©^ 

t e r t-^/i/ 3-fc Ka^ri/- 1 -fcV<y v?:/;fc/l^^v' W- h&JBv* 
T\ ^W(I3 2 0<O^{cl^CTSf&$r : fT^v\ 4- (tf-^y 3 ->T^ 

*V) - 1 H-4 yffv'-fr&mco 

'H-NMR (DMSO-d 6 ) 5 ; 1. 67 (1H, m) , 1. 94 (3 
25 H, m) , 3. 08 ( 2 H, m) , 3. 27 (2H, m) , 4. 88 (1 
H, m) , 6. 6 4 (1H, d , J= 8 . OHz) , 7. 12 ( 1 H, d, J 
= 8. OHz) , 7. 2 4 (1H, dd, J= 8 . 0, 8. OHz) , 8. 1 
9 (1H, s) , 8. 73 (1H, br s. ) , 13. 06 (1H, s) . 
$mW 3 2 2 
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4- (T-t?^ 0 y-4— i^**^) -iH-jy?^-wfrf$ l 

(a) 1 y<D&$. 

(2. Og, 10. 6mmol) <D*$J— A/ 
(4ml) WSLK-s ~ 1 51C|CTN-^ f^-N-= b P V ^ l/^ y (1. 3 9 
5 ml, 10. 8 mm o 1 ) ^- 5 tj^T^o J: 5 1 3 0 ^Fl^it TIT tfco 
rO^C &fe'*])$J>> (65mg, 0. 4 2 3mmol) &^£rf ojQ&fco 

*y-^/m&^fl'=2/ix*mm x-mmu 1— 0-^-4 -r^v> 

( 6 6 2 m g , 3 1%) £#/c 0 
1 H — NMR (CDC 1 3 ) 8 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, 
s) , 7. 2 5 (5H, m) . 

(b) l-^yv^-4-Tlf'V— >\><D&$L 

7kmkV^$J>>TJ\/^-$J* (5 7mg, 1. 5 0mmol) ©S^^yHn^ 
jV^—=r;V (5ml) WMWOiC, 0°C{^T1 —0-^-4 -T-^VsV^ (6 1 
Omg, 3. OOmmol) <D*?zc?-jVx.— tvV' (8ml) fem%fyjL. 1 
MWVtc 0 KJ&m^ 7k (0. 0 5 7ml) , 2N-*iMfc^y 
(0. 1 14ml) % 7k (0. 171ml) %Mz.1t®frs $StM»S£^* ? 

- (^^>/mSt^-^= 1 / 1 ^ * o n ^ y -/W= 3 0/lt?§ 
tti) *C*WR U 1 --O- vvv- 4 -Ti*W -/V ( 5 1 6 m g , 8 4%) &#fc e 
1 H — NMR (CDC1 3 ) 6 ; 1. 52-1. 81 (4H, m) , 1. 8 
7 (1H, m) , 1. 9 6 (1H, m) , 2. 4 4 (1H, m) , 2. 5 3 
(1H, m) , 2. 7 7 (1H, m) , 2. 8 7 ( 1 H, m) , 3. 6 7 
(2H, m) , 4. 08 (1H, m) , 7. 28 ( 5 H, m) . 

(c) tert-7*f> 4-fc Kp* W-tf'-O'- 1 -#/M?3r v^- h<2 
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1 4 - 7tVV 4 5 0 m g , 2. 19mmol) ©x^y 

—JV (10ml) ffi&fr, gmTl/*=-$J± (9 0 Omg) x 1 0%P d~C 
(200mg) SrJp^. % lNpIS3S«Ebfc„ KJfcS&rfc?^ MMU Wft^ftffi 
5 LXm>hitm&<D&?vn*?^ (10ml) Ififct^-tert 
--ffjV&fl— h (0. 5 0 4ml, 2. 19mmol) £#P;t, 1 9B# 

f 4 1 tifcii^^ y * w 7 a ^ d -7 b ^7 7 ^ - <^*y-y/mfe^ 

10 ;v=2/l X*mm U text 4-fc Kn^-v-Tif/^^- 1 

-^/Wtff^v'U- h (3 3 3mg, 70%) £#fc„ 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 0- 1. 9 2 (6H, m) , 2. 3 
9 (1H, s) , 3. 11-3. 4 2 (4H, m) , 3. 7 7 (1H, m) . 
(d) 4- (T-if^V-4— f/Utf-^S/) -lH-^f^-;v©^ 
15 t e r t--ff-jv 4-t Kn ^i/Tf/^y- 1 h£rfflV^ 
11^93 2 0©;£«felcipCTRJfc&ff*V\ 4- (T-t?^ 0 ^-4 — <;\s**U) 
- l H-^ ^^y-yi^^#fc 0 
j9fe£ : 1 8 7~1 8 8°C 
$Jfe0!l3 2 3 

20 trans-4- (1 H-^y^/-;l/-4->f;l/t^^) -S^ n^f-^T 

(a) trans-2- (4-t Ko^^D^^) - 1 H — i V 4 1/ 
K-^-l, 3 (2H) -v?ty©^ 
4-T5/i/^t3^^f-y-^ • jftlfcjft (1. Og, 6. 5 9mmol) (DtK 
25 (15ml) IiHut^*y>?A (1. 64g, 11. 9mmol), 

N-Wi^^^KU' (1. 5 9g, 7. 2 5mmol) £jjP;t, 3 
O#|i0SI#Lfco TO^ii LTibtLfcltl^ v/ y * W 7 a-7 
77^- {^*Vy/mfc=^3-^=2/l) filt, trans-2- (4- 
t Kn^v->7n^^) -lH-^y^VF-;W-l, 3 (2H) -v^:/ 
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( 8 2 3 m g , 5 1%) £#fc 0 • 

'H-NMR (DMSO-d 6 ) 6 ; 1. 27 (2H, m) , 1. 68 (2 
H, m) , 1. 8 8 (2H, m) , 2 . 1 1 ( 2 H, m) , 3. 4 4 (1 
H, m) , 3. 9 4 (1H, m) , 
5 4. 6 3 (1H, d, J=4. 2Hz) , 7. 83 (4H, m) . 

(b) cis-4- (1, 3-v^^y-l, 3-i?tKn-2H-^y^y 
K— /V— 2— v^n^=^v^ 4-— hn^yy^i— ho^^; 

trans-2- (4-kKo*Wo^^) -lH-^V^V K-;l/ 
-1, 3 (2H) (3 5 9mg, 1. 4 6mmo 1) ©f h7fc Kd7 

10 7V (15ml) 0°CKlTp-~ hv$&&& (2 4 5mg, 1. 46 

mmo 1) „ h!;7i^;^7^y (4 2 2m g, 1. 6 lmmo 1) , 4 0 
o/o-^ci^/i^/^/v^^w- }s/ h;vxy^i (0. 7 3ml, 1 . 61 

mmo 1) ZMz., 0tlCT3 0m IfcV^MfcT 3Bfr|IDJJi#Lfco RJtS« 
£«SSLT#b;h,fcg&fi£\ 6 Q°C\Z.X^# S —fr (10ml) t^77nlf 
15 /I^-tvI' (10ml) ttifrU £C^*fc3*BEitifiU 

cis-4- (1, 3-^^y-l, 3-^t Kn-2H— f V-f 
2-4 )V) *s$u^*s)V 4-=:fn^/i-h (4 2 7mg, 7 4%) £ 
#7t 0 (427mg N 74%)£#7t 0 

'H-NMR (DMSO-d 6 ) 8 ; 1. 66 (2H, m) , 1. 80 (2 
20 H, m) , 2. 0 5 (2H, m) , 2. 5 4 (2H, m) , 4. 18 (1 
H, m) , 5. 2 3 (1 H, m) , 

7. 85 (4H, m) , 8. 31 (2H, d, J = 9. 0Hz) , 8. 40 
(2H, d, J = 9. 0Hz) . 

(c) cis-2- -1H — iV^^Y- 
25 JU-1, 3 (2H) -i/$-XD&f& 

cis-4- (1, 3-v^^y-l, 3-v ? tKP-2H-fV^yK-;l' 
-2—>fM i/^u^^;V 4--hn-<yi/x-h (2. Og, 5. 07 
mmo 1 ) (OtZJ—As (40ml) Y? \lYv77 s s (40ml) 
mmmz., 0ttT28%-thy b^>K (l. 04ml, 5. 07 
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mmo i) ^apxl, otcx3om m^xmrnzx 3 . 5 BtBm^LfCo s 

j^m^o. 5M-m£*mi)V ^atk^^px.^ pH=4att^ i«£ 
x-nm u mmzmEEg * l r # ^ ftfca^ > y # 

5 l>^77^- (^^y/^3i^=3/l) t'HIU c i s-2- (4- 
Kn^v'^n^v'A') -1 H-^T y-fy 1 , 3 (2H) -*?*Z/ 

( 9 3 2 m g , 7 5%) £#fc 0 

'H-NMR (DMSO-d 6 ) 6 ; 1. 42 (2H, m) , 1. 48 (2 
H, m) , 1. 7 3 (2H, m) , 2. 5 0 (2H, m) , 3. 8 5 (1 
10 H, m) , 3. 9 6 (1H, m) , 

4. 38 (1H, d, J = 2. 2Hz) , 7. 82 (4H, m) . 
(d) trans-4- ( 1 U-4 4 -i/?u^ 

Ul;&£#<l320 (b) «lH-^y^/-;U-4-t-/V (13 1mg, 0. 
15 9 7 7 mmo 1) 07h7tKo77^ (1 0ml) 0°CMTc i s - 

2- -1H — { V 4 1/ Y-jV- 1 , 3 (2 

H) -S^"^ (2 1 5mg, 0. 87 9 mm o 1 ) , hV 7i-;V*77^ 
(2 8 3mg, 1. 0 7mmol) , 4 0%-^yv?;l/7/^/^i/K 
h-^on>^i (0. 672ml, 1. 1 7 mm o 1 ) 3 0# 

20 &Si&K:#M&Lfc 0 *l*j**Hfc* TO^SriEESi t#^«?r^ dp* 
(5 0ml) |Il»JfcU lM-*BMtrt-MJ 17AtK^ (2 0ml) Ti5fci$L 
7t 0 f?l>\ ^dp#^ (2 0ml) TtttiiU ^p»JI«r«i*«K^^'>^A 

25 3 (2ml) SrJP^, 1 5##jf$£Lfc 0 4B# 

ram, ^^^^^*«u#btLfcgiaesr^y 

(1%-T^^TTk^) =10/1T» Tit&lU trans-4- 
(lH->fy^/-A'-4-'f/Ut^) -^n^ty7;V (llmg, 
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5. 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1.22 (2H, m) , 1. 48 
(2H.ni), 1. 69 (2H, br s), 1. 7 8 (2H, m) , 2. 
0 7 (2H, m) , 2. 6 5 ( 1 H, m) , 4. 4 3 (1H, m) , 6. 
5 5 6 ( 1 H, d, J= 7. 5 Hz) , 7 . 0 4 ( 1 H, d , J= 7 . 5 Hz) , 
7. 20 (1H, dd, J=7. 5, 7. 5 Hz) , 7. 94 (1H, s) , 
12. 9 7 (1 H, s) . 

mMM3 2 3 0^fe^^CT^Srff^V> > J^T^ril»!l3 2 4~H»i| 
3 2 5 <D4k&%>)$:&f&Ltc 0 
10 3 2 4 

c i s-4- (lH-fy^/-;V-4-^WV) -^^n^^rf-^T^ > 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 44-1. 6 5 (8H, m) , 1. 
9 4 (2H, m) , 2. 7 0 ( 1 H, m) , 4. 6 5 (1H, m) , 6. 5 
5 (1H, d, J=7. 8 Hz) , 7. 0 4 ( 1 H, d, J= 7 . 8 Hz) , 7. 
15 20 (1H, dd, J=7. 8, 7. 8 Hz), 8. 00 (1H, s), 12. 9 
7 (1H, s) . 
MMm 3 2 5 

c i s — 3- (1 H--f >?y?-sl<- 4-- OvUr^y) -^o^fyj^ 

20 M£ : 166~168°C 
H»J 3 2 6 

trans-3- (lH-'f ^-^-4-^f;W» - p^I^T 

(a) 2- (2-v/^P^^irV- 1 -J?V) 
25 3 (2H) 

i/$ n^dfiry — ^ (4. 5g, 4 5. 9mmol) ©7h7tKo77y 
(9 0ml) 0tCT7W5 K (7. 0 8g, 4 8. lmmol), 

h!)7x^;^7^y (13. 2g, 5 0. 4mmol) , 4 0%~i/^/U 
Ti/^7J^>^Wh/h/^>-^ (2 3. 3ml, 51. 4 mm o 1 ) £ 
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15/ltW "T?«r»U 2- (2-v^n-^Mr^-l — (M -1H — ( 

3 (2H) -v~tV (3. 3 6g, 3 2%) £#fc 0 
5 1 H — NMR (CD C 1 3 ) 5 ; 1.73 ( 1 H, m) , 1. 93 (2H, 
m) , 2. 16 (3H, m) , 4. 9 0 ( 1 H, m) , 5. 5 8 (1H, 
m) , 5. 9 4 (1H, m) , 7. 7 2 (2H, m) , 7. 8 1 (2H, 
m) . 

(b) (2S, 6R, 12bS, 13S) -1 3-7*0^-1 2b-7°nf/P 
10 -3, 4, 5, 6-fF7tKo-2H-2, 6-*?; [2, 3-a]^y^ 

(12bH) -ty©^ 
2- (2-^n^3M^- 1 ->f/l/) -1H — 3 (2 
H) (3. Og, 13. 2mmol) O^p^VA (9 0ml) 

mmzX^t /-A (3ml) % N-:/n*3>^lfc-f § K (2. 9 4g, 
15 16. 5mmol) SrJP^. N 14^I#U. lM-ft«tF 

- Kfy/^/V=10/lt« T'ilU (2S, 6R, 12b 
S, 1 3 S) -13-7*n^-12b-7'Df;l'-3 ) 4, 5, 6-fh7tK 
20 P-2H-2, 6-^^y [2, 3-a] -ry-r^K-^- 8 (l2bH) -t 
y ( 3 . 6 0 g , 7 7%) £#fc 0 

1 H — NMR (CDC 1 3 ) 6; 1. 14 ( 3 H, t, J = 7. 1Hz), 

1 . 3 4 ( 1 H, m) , 1 . 6 8 ( 2 H, m) , 2 . 11 ( 2 H, m) , 

2. 5 4 (1H, m) , 3. 0 5 (1H, m) , 3. 3 8 (1H, m) , 
25 4. 3 7 (1 H, m) , 4. 5 6 (1H, m) , 5. 5 7 (1H, m) , 

7. 5 6 (3H, m) , 7. 7 6 (1H, m) . 

(c) 2-[(lR, 2S, 3S) -2-7 > n^-3-t:Ko^»^n^ 
9 sA>] -lH-^y^yK^v-i, 3 (2H) -V*"y<D&J$L 

(2S, 6R, 12bS, 13S) - 1 3 -^u=t- 1 2 b -7°n 3 , 
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4, 5, 6-rf7tKn-2H-2, [2, 3-a] ^fy^fyF- 

8 (12bH) -ty (3. 56g, 10. lmmol) —)\> ( 7 

omi) m&fcs Mm^x2N~mm^m usmi) ^p^ N i^wt 

/g^^/l-TjIflrU 2- [ (1R, 2S, 3S) -2-^-3-kKo 

^>->^n^^v/u] -ih — ry-r^K— jv-i, 3 (2h) (2. 

1 9 g , 6 7%) *mc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1. 51 (2H, m) , 1. 91 (2H, 
10 m) , 2. 2 0 (2H, m) , 2. 5 2 (1H, s) , 3. 7 6 ( 1 H, 
m), 4 . 38 ( 1 H, m) , 4. 81 (1H, d d , J = 9. 5, 11. 
2Hz) , 7. 76 (2H, m) , 7. 8 6 (2H, m) . 

(d) cis-2- (3-fc Kn^i/->^n^drv-/V) -lH-^y^fyK- 
/V-l, 3 (2H) -v^tf>3l& 

15 2- [ (1 R, 2 S, 3 S) -2-^n*-3-fc Kn^i/i/^o^^] 

3 (2H) (2. Og, 6. 17 

mmol) (Dh/U^y (40ml) ktZJ—fr (4ml) ©JS-n^fSl^ ^M. 
I^TtK^MJ^/V^X (1. 99ml. 7. 40 mmol), 2, 2'-T 
y*tr;* (-ry^o^hy/V) (8mg) 3NfW3S«EL^o 3E^7K3tfib 

20 MJ^/V^X (1. 9 9ml. 7. 40mmol) N 2, 2' -77*^ (4 

(8mg) SriPxi, 1 Witt„ RM^iittf^, 

1 TigfctS) t?»3K U cis-2- (3-t Kn p^#S/A0 - 1 H- 

^y^VK-^-1, 3 (2H) -v^^ (l. 3 3g, 8 8%) £#fc 0 
25 l H — NMR (CDC 1 3 ) 5 ; 1. 37 (2H, m) , 1. 51 (1H, 
d, J = 5. 3Hz), 1. 71 (1H, m), 1. 88 (1H, m), 
2. 04-2. 32 (4H, m), 3. 69 ( 1 H, m) , 4. 17 (1H, 
m) , 7. 7 3 (2H, m) , 7. 8 0 (2H, m) . 

(e) trans-3- ( 1 4 -4 V) -v^n^ 
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cis-2- (3-fc Yu**y*stu^*c*/;V) - 1 H-^ V A V 1 , 

3 (2H) -S^ySrJfllvC, H»iJ3 2 3 (d) ©#fcfc!pCTgJfc«:?TftV\ 
trans-3- ( 1 H— f 4 -- f /V^vO -v^n^f-^T 

5 ^^^r^bfc 0 

'H-NMR (CDC 1 3 ) 6 ; 1. 14 (1H, m) , 1. 32-1. 
5 8 (3H, m) , 1. 7 1 ( 1 H, m) , 1. 8 1 (1H, m) , 1. 9 
1 (1H, m) , 2. 15 (1H, m) , 3. 19 (1H, m) , 4. 7 
8 (1H, m) , 6. 3 7 (1H, d, J= 7 . 7 Hz) , 6. 9 5 (1H, 
10 d, J=7. 7 Hz) , 7. 1 2 (1H, d d, J=7. 7, 7. 7 Hz) , 8. 
0 5 (1 H, s) . 

m-mm 327 

trans-3- ( 1 H—4 -J—JV— 4 — i }V#r$ri/) -v^n^f-^T 

15 2 6T?#fc t r a n s - 3- (1H-- f ^/-;l'-4 — f/^^ 

:X) -V^n^fVT^ (1 6 3. lmg, 0. 7 05mmol) 
-A> (3ml) Wmc, IfitCT 1 M-M/^xf /Vx-t/I^ (0. 7 7 6 
ml, 0. 776mmol) Ztoz.tc 0 1 tifW&s ^<Dm&*W&W$fels'&btl 

20 trans-3- ( 1 H — i "st? "J— As— 4 — W /^ :3 fv / ) n^^MfVT 
5: ^ • ( 1 6 6 m g , 8 8%) £#fc<> 

'H-NMR (DMSO-d 6 ) 6 ; 1. 3 9- 1. 5 6 (2H, m) , 1. 
7 1 (3 H, m) , 1. 9 6 (2H, m) , 2. 2 6 (1H, m) , 3. 
3 9 (1H, m) , 5. 0 1 (1H, m) , 6. 5 9 (1H, d, J= 8 . 
25 2 Hz) , 7. 0 8 (1H, d, J= 8 . 2 Hz) , 7. 2 3 (1H, dd, 
J=8. 2, 8. 2 Hz) , 7. 9 2 (3H, br s . ) , 8. 0 5 (1H, 
s) , 1 3. 0 3 (1H, s) . 

mmm 328 

5-[ U-tJ-jWOf-M t^^-lHM^-^M 
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4 V&1t 1H-4 y^S-fr- 5 (lOOmg, 0. 745 

mmo 1) ©N N N-^fM/l/AT^ K (2ml) ^(C N 1-^0^-4 
-^^yl^^*^ (0. 10 9ml, 0. 745mmol) , aWfcfhW 
/VT^^^A (28mg, 0. lmmol), y >7A (1 0 3mg N 0. 

5 7 4 5mmol) £3)D;L % 6 0°CfvlM&Lfc o 9 B#f^ N tK (2 0ml) Kl^U 
gf-g^^vv (2 0ml X 2) T-tttULfco tfW&*bJ<lifflh^*5^ ^t?^ 

- (^^-f-^/^^^T^m) TilL> 5-[ (4-p<?vV<V^) 
^>]-lH-^f^-;V (6 0mg, 3 7%) £#fc 0 

10 j&£ : 1 2 4~1 2 6°C 

H«iJ3 2 8©^r«fefc!pOTS^SrfT*V\ ^T^1"^M3 2 9~H;te#l 
3 3 0<D4b&%}*&!&Ltz o 

mmm 329 

5- (^y^yf^^) -lH-^fy^/-^ 

15 Bfcj& : 139~140t 
MMm 3 3 0 

5 — < V^fisUr**/- 1 H->f^/-/I/ 
Sfcjft : 1 5 1~1 5 3°C 
HJfe^J 3 3 1 

20 5- As***/) -lH-^yyy-;KD^ 

4 1 H->f y^y-^- 5 - ( 1 0 0 m g , 0. 74 5 

mmo 1) ON, N-^fMM7^ K (2ml) W&XL. ^^7n^ 
K (0. 089ml, 0. 7 4 5mmo 1 ) x MWtfj])$J» (1 0 3mg, 0. " 
7 4 5mmol) £jQx. s 4 0°C^Mbfc o 2B#W$K tK (2 0ml) {C^U 

25 ftifti^ (2 0mlX2) -OifcfflLfc. jmM&lSi*mn^?*S'V&Vfflk 

- (^f-V/gt^^vV-C^ffl) T?»»U 5- -1H- 
J^W-jV (63mg, 38%) £#fc„ 

fft£ : 179-1811C 
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mmm3 3 2 

5- -lH-^^/-/l-Ziit^ 

(a) tert-^ 4- (tKn^^f;V) fc°^y 1 

5 1- (tert-^f^>W=/V) (1. 0 

g, 4. 3 6mmol) ©7b7tKo77^ (2 0ml) jgftt, 0 o Cl£-TlM 
-*7>/7f7bKo77VtI (4. 3 6ml, 4. 3 6mmol) W 

V $J*7kmm*toZ-, tK (10 0ml) M^U (5 0mlX2) T* 

tb) ttfU, t e r t -y^-Jls 4- (t Fu^Wf-JU) tvtys^-i- 
*/^3j?^-> W- h ( 7 1 5 m g , 7 6%) £r#fc„ 

(b) tert-7"^ 4 - [ ( 1 H — T 5 -^Aof^ vO 
15 9vkl fc: 0 ^ y 1 V- Y <D&& 

text -ZfJ-jV 4 - (t: Kn fvl/) fcT-^y v 5 ^- 1 V 
- h (200mg, 0. 929 mm o 1 ) ©^no^y ( 6 ml) i§j£ft: N 
h y^jVT ^ > (o.. 15 5ml, 1. llmmo 1) , 
P7^K (0. 075ml, 0. 9 7 5mmo 1) £*P;i;fc: 0 2 zK ( 2 

20 0ml) (Cf 10. SM-mfcfrM% V !7AtK^T P H=4 £ U ^pp*M 

(2 0mix2) ^tttijLfco ^r«/iSr«i*WEife-r^'>^^-cfti(iufc. £ft 

*M&^ffiLXmbtltcm&*. N, N-^fWA7U* (3ml) fc^ 
#U #%0IJ4-C#fclH-^y^-/l/-5-t-^ (12 5mg, 0. 92 
9mmo 1 ) x ^®?*y r>A (128mg, 0. 92 9mmo 1) , JUbx h? 
25 -f^-)VT^-^K (3 4mg, 0. 0 9 2 9 mm o 1 ) ^iPx, 6 0*CfcAnffl 

tfco 1^11 scmcs-auto $bic5B#r^s iM-zk$Hfc-7-hy 

tK (3 0ml) ^L^od*m (2 0mlX2) T'J&tBLfco 
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m^^x-mm) -cjhssiu t e r t-^vi*- 4-c dH-^y^/-^- 

5— C/^=¥v-) tJ-MV^y Vis- 1 -jlfrifsZiri/V- h (90mg, 29 

(c) 5- f^h^fv') - 1 h— fy^-;w- 

5 i*(D^f& 

t e r t-^> 4-[ (1H — f^^-yV-5 — r^=3riy) ^ ?yl/] tf 
s<V 1 -%sl<s$*^U- h (81. 2m g, 0. 245mmol) IMN 

-m.wt-v**v-y (imi) ^Dx.fce m#ragu MffML#bnyta^^ 

(0. 5 ml) ^JS?U -^^Vl^— tvV ( 1 0 ml) -TtiflTLfco 
10 rtb^ii^x ^i£^L5- (fc°-<y v^-4-^VM h^i/) - lH-^y 
• ( 7 1 m g , 9 5%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 48 (2H, m) , 1. 90 (2 
H, m) , 2. 0 7 (1H, m) , 2. 8 9 (2H, m) , 3. 2 7 (2 
H, m) , 3. 86 (2H, d, J= 6 . 3 Hz) , 7. 0 0 (1H, d, 
15 J=9. 0Hz) , 7. 18 (1H, s) , 7. 4 2 (1H, d, J= 9 . 0 
Hz) , 7. 9 2 (1H, s) , 8. 5 1 ( 1 H, br) , 8. 8 2 (1H, 
br) . 

■$mm 3 3 3 

5- (2-7^~;V^y$ri/) -lH--fy^-;KD^ 
20 #%^ll4T*#y t clH— O^S-As- 5- ir-fr (6 Omg, 0. 44 7 

mmol) CON, N-v?^ W;^7^ K (2 ml) &m\Z s V V 

(6 8mg, 0. 4 9 2mmol) , 3^Th7^W^^ (17 

mg, 0. 044 7mmo 1) N 7x^Wn^ K (Q. 061ml, 0. 4 

4 7 mm o 1 ) £#n£ 6 Q^KMUVtc 7 B#F^ p p /Jn/VA 

25 (3ml) % lM-7mfc~fh Vtl>7kmWi (4ml) £#P;Ut#Lfc 0 7kl&B& 

4km^mm^7k omi) ^p^#tfc 0 tka^bs^i. ^i^trm^ 
(^^/mm^^xmm) r*mmu 5- (2-7^-/^ 

h#^) -lH-^fy^/-/l' (8. 4m g, 8%) 
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MS : m/z = 2 3 9 (M+l) 

mM$\3 3 4 

5 5- (^n/cWf^) _ 1H _^^^>/_^ 
MS : m/z = 18 9 (M+ 1 ) 
3 3 5 

5- (v-^n:/5vM h*^) -lH-^y^/-;!' 

MS : m/z = 2 0 3 (M+ 1 ) 
10 Hlfe#iJ 3 3 6 

5- (v^n^v/^ - 1 f V^/-^ 

MS : m/z - 2 3 1 (M+l) 

£Mffl 3 37 

(lH-fy^/-y>-5-^;l/t^i/) r-fex-h 
15 MS:m/z = 2 2 1 (M+l) 

H»J 3 3 8 

5- (2-p< h=5ri^ h^vO -lH-^fy^/-^ 
MS : m/z = 19 3 (M+l) 
Hifcfll 3 3 9 

20 5- =^>3l Y**/) -lH-^fy^/-;l/ 

MS : m/z = 2 5 5 (M+l) 
MMM 3 4 0 

2- =c#;-a, 
MS : m/z = 17 9 (M+l) 

25 mmm 341 

5- (fy^y-2-^;V^^) -lH->f^/-;l/ 
MS : m/z = 2 2 6 (M+l) 

nmm 342 
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MS : m/z = 2 2 6 (M+ 1) 
M S : m/ z = 2 2 6 (M+ 1 ) 

5 mmms4 4 

2-[ (lH-^y^-;v-5-^;W^) ^^J^yW 
MS : m/z = 2 7 6 (M+ 1 ) 
H»J 3 4 5 

5-.[2- (lH-fc°n-yV-l-^^) ib^]-lH-^f >?y-As 
10 MS: m/z = 2 2 8 (M+ 1 ) 
3 4 6 

2 -[ (iH--i'y^/-;v-5-^w^ ^^vi/^vj/^mj/u 

MS : m/z = 2 5 0 (M+ 1) 
Hifcfll 3 4 7 

15 3-[ y^H-o-^-by/i- 

Sfc^C : 158~161°C 
MMM 3 4 8 

4- C (1H — <AsJr**S) *3-tV\<0*/—Y])fi> 
MS : m/z = 2 5 0 (M+ 1 ) 

20 ^Jfe^iJ3 4 9 

2 -[2- (l H— r v^ N /-yi—5--r^=¥^) xf;v]-iH-^y^fyK 
—/I — 1 , 3 (2H) -v 5 ^-^ 
MS : m/z = 3 0 8 (M+ 1) 
&teW 3 5 0 

25 2- (rh7t Kn-2H-k°7>-2->f;M h^i/) -1H — <>#9-)\> 
MS : m/z = 2 3 3 (M+ 1 ) 
MMM 3 5 1 

5- (v^n^^V^vO -lH-^y^/-;U©^ 

#f W 4 1 H-f 5 - ( 2 0 0 m g , 1. 49 
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mmol) ©fh7tKn77^ (16 ml) t®&\Z.^ CCfc-Cv^ n^fV 
-JV (0. 315ml, 2. 9 8mmo 1 ) > h V 7i^l/*^7-f ^ (442 
mg, 1. 64 mmol), ^y^VT/^/^^e/M F (5 3 4mg, 

1. 1 7 mmo 1) &M$L, 3 0#&Mfc#M&Lfc. RJ6«9ft«r 
5 «BE«»b»fenfcai*l!:iM-*»{b^hy PA**)* (2 0ml) SrjJDx.. 

(2 0mix2) tiau mmm^m^m^^^^^x^m^ 

nn*/W»/^y-/K ^f-^/^^^T^aj) "TfttfiU 5- (^ 
p^vvW-^S/) -1H — (14 0mg, 4 3%) £#7c 0 
10 : 144~146°C 

mmm 352 

5- (2-— hu7=cj*i/) -1H — (^yS-A><D&f& 

4 -C#fc 1 H — fW-/V-5-t-;V (3 0 0mg, 2. 2 4 
mmo 1) CON, N-^f;V*M7^K (6ml) jg»cK: % 2-!7*n^-~h 
15 n^^if ^ (4 9 7mg, 2. 46 mmo 1 ) % ]) $ A (402mg, 

2. 9 1mmo 1) 1 2 0°C^D^Lrt o 6 Hf|| N tK (2 0ml) 
^Lgm^/i, (2 0mlX2) T^mb7i 0 ^Jf^^J^S^^v^ At? 

^_ (^=^>/@^;r^Tl§fct}) 5- (2--hV7~y*>') 

20 -lH-^f ( 5 7 m g , 10%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 0 2 (1H, d, J= 8 . 5 Hz) , 

7. 29 (1H, d, J=8. OHz) , 7. 29 (1H, d d, J= 7 . 5, 7. 

5 Hz) , 7. 4 6 (1H, s) , 7. 6 0 (2H, m) , 8. 0 4 (2H, 

m) , 1 3. 1 8 (1 H, s) . 
25 MMm 3 5 3 

5- {i/?U'<> l f'A'ttis) -lH-sOyy-WfrtiZ 
##^!l4t?#fclH— fy^/-/U-5-t-A' (1 0 Omg, 0. 745 

mmol) ©7f7t KD77V (6 ml) ^0E|J1 % OtiuT^D^/- 

^(0. 0 6 8ml, 0. 7 4 5mmol), h!)7i^M77^V (2 2 1 
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mg, 0. 82 Ommo 1) % ^y^;V7y^/^>^W h (2 6 7mg, 
0. 8 9 5mmol) 3 0#«MLfc#»Lfc. 

Srlte**iL#fenfc«*iClM-7K«^by^A7lc»«E (4ml) % ^on 
(3 ml) SrJn*., ??tfzk (2 ml) £fl];t, TkS&BfofcU 

fvl^Jgffl) Tit^U 5- (^o^^vl^-drv-) -lH-^^/-^ 

( 2 4 m g , 16%) £#fc„ 
MM. : 1 4 1 — 1 4 2°C 

10 

HifeM3 5 3(D^m^mcxR!t>^n^\ &,r^-tmmms 5 4~^»ij 

3 6 0 <Dik&yo%&J&Vtc 0 
3 5 4 

5- {^tu^-r^^Jr*^) -1H — T^yy-yi^ 
15 MS :m/z = 231 (M+l) 

mmm 355 

5- (1 -*?-;i>- 2 -7 -iH-f^y'-/i/ 

MS : m/z = 2 6 9 (M+l) 

mmm 3 5 6 

20 5- (fh7kKn77^-3-f7^'» -lH-^^/-;V 
MS : m/z = 2 0 5 (M+l) 

mum 357 

5- (2-^ h^iX- 1 -lH-^y^/-A 
MS : m/z = 2 0 7 (M+l) 
25 MMm 3 5 8 

5- (i/?u7^;va-*i/) -lH-^V^/-^ 
MS : m/z = 18 9 (M+l) 
HJi#iJ 3 5 9 

5-[ jr^is-j-m-^^y^-su 
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MS : m/z = 2 3 1 (M+ 1) 
MMm 3 6 0 

4-[ 1 - (iH-^y/-/v-5-^;m-» xf-^Hyy=Mi/u 
1 H — NMR (CDC 1 3 ) 5 ; 1. 64 (3H, d, J= 6 . 5 Hz) , 5. 
5 3 4 (1 H, q, J=6. 5Hz) , 6. 92 ( 1 H, d, J= 2 . 2 Hz) , 
7. 10 (1H, dd, J=9. 0, 2. 2 Hz), 7. 36 (1H, d, J= 9 . 
0 Hz) , 7. 5 2 (2H, d, J= 8 . 2 Hz) , 7. 62 (1H, d, J=8. 
2 Hz), 7. 9 0 (1H, s) , 10. 91 (1H, br s. ) . 
MMM 3 6 1 

10 2- [ (lH-^y^/-;l/-5— (Jlsttis) ^^iV\ ^y^7^©^ 
HJfe0!J 3 4 6 T*#fc 2 - [ ( 1 H-- Y 5 -4 As1r* 9 s) * tVRK 

yV=- MJ;V (70rag, 0. 281 mmo 1 ) <£>7^ h7tKD77V (8 
ml) mWil^ ■fc.mity^V&Tfr^-VJ* (4 4mg, 1. 12mmol) & 

^i/lJ^^>*7A^D-7 h^77xf- (^b^V^/wMpp* 

^V^^y-zi' (1%-t^^ttK) -e^tti) t-iiu 2- [ (ih- i 

vW->\>- 5 -4 iVHr* U) * =5-)V\ ^WtVT $ is ( 5 2 m g , 7 4%) £r 
ft*:. 

20 'H-NMR (DMSO-d 6 ) 5 ; 1. 80 (2H, br s. ) , 3. 
80 (2H, s) , 5. 16 (2H, s) , 7. 08 (1H, dd, J= 2 . 
2, 8. 8 Hz) , 7. 2 3 (1H, m) , 7. 3 1 (2H, m) , 7. 4 5 
(3H, m), 7. 9 4 (1H, s) , 12. 90 (1H, br s. ) . 

mMms 6 1 (Djjmzmtxfc!fc%ftte\<\ ur^-tmnimB 6 

25 ££*J&Ufc 0 fcfc'U Il^J 3 4 8 "C# fjtlfc 4 - [ (lH-f^/-/W-5 
HJfefll 3 6 2 

4- [ (lH-^f^-/V-5-^W'>) ^fvV] ^^7 5> 
: 1 97~1 98t 
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mmm 3 6 3 

5 3- [ (lH-^>^-^-5-^/Wv/) -<y^7$> 
jftjfc : 1 7 9~1 8 3°C 

HJ£M3 6 l (D^}^:^^;TS^^^T^v^, ^T(c^i-^»ij3 6 4©ft^ 
Sr^fiScbfCo fcfcU 3 6 0 X*'&bfl±4 - [ 1 - (lH-^fy^/-;V 

- 5 -^;l^3r^) M;7V^3|sf{c^V>fco 
10 3 6 4 

1- {4-[l- (1H- fy^/-/U-5-' f/W-=SriX) 

1 H — NMR (CDC 1 3 ) 8 ; 1. 6 4 (3H, d, J=6. 4Hz) , 3. 
8 1 (2H, s) , 5. 2 9 (1H, q, J= 6. 4 Hz) , 6. 9 7 (1H, 
15 d, J=2. 2 Hz) , 7. 0 6 (1H, d d, J=8. 9, 2. 2 Hz) , 7. 
2 6 (3H, m) , 7. 3 4 (2H, d, J= 8 . 2 Hz) , 7 . 8 4 ( 1 H, 
s) . 

MMM 3 6 5 

5- (7h7tKn-2H-t'7y-4-^fWv') -lH-4^^/-^<D 

20 

#%$J 4 X%tz. 1 H — T 5 -^~-7V ( 1 5 0 m g , 1. 12 

mmol) ©7h7kKo77^ (6ml) O'C^T 4 - fc Fn 

f7tKat°7> (0. 107ml, 1. 12mmol) N hU7xn;l/*^7 
(2 9 3mg, 1. 12mmol) . 4 0 %- S?a:^/UT^^/H^^"*>U 
25 ^h-h/l/xy^f (0. 5 17ml, 1. 14mmol) SrM> 30^«S 

7^o^^77-f- (^0o*M/^7-;K« Tit^U 5- 
(f f 7 t Kn - 2 H- 1°7 y- 4 ;^^^) -lH-^yf/-^ (11 
4mg, 4 7%) £#fc 0 
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: 1 5 1-1 5 3°C 
HJfef!] 3 6 6 

5-[ (i — r y^nti^t^y >?y-4— r^) ^^]-iH-^y^/-;v 

5 ^»j4 2Ti#yh5- (t 0 -<y r^^r^) -1H-^^V-;V 

(8 Omg, 0. 3 6 8mmo 1 ) $ J ~)\> (2ml) fC«U T± h > 
(0. 031ml, 1. lOmmol) x BM (0. 105ml, 1. 84 
mmo 1) %mTl,tc 0 ^©f, ^/WbTki^^^by^A (l l 6mg, 
1. 8 4mmol) %1Mz.± 0 18ffl|, H^IHfiOTirh^ f£$? N iXT^ 
10 ^Tk^b^^mf-hy^A^D^fCo 3 Hi^^^fP^TK^b 1 ; ^ 
A7K^^D^L, tJ< (2 0ml) fC^U ^n^l/A (2 0ml X 3) Tiftffi 

dd^M/^^/wV (1%-T^^TTk) -C^m) 5-[ (1 

15 fV7°D fcVl^fc^y v^-4 — f;l/) ^v/]-lH-^y^/-;l/ (3 0 
m g , 3 1%) £#fc 0 
?M : 1 2 5-1 2 6°C 
«#!i3 6 7 

irfvl/ 4- (1 H — 0?"S-A'-5-" <JV$-**y) ^rf-^/W^> 
■20 "y^~ h<D&J& 

&mH-emclH-' <l/?y-;V- 5-3r-;V (1. Og, 7. 45 
mmo 1) ©7f7t Kn^^V (4 0 ml) OXlKX^fr- 4 - fc 

Kc3^r^C/^C2^ d rv'/^7V^>i/l/- h (1. 44ml, 8. 95mmol) N 
MJ7x-;P*77^y (2. 1 5g, 8. 2 0mmol) s ^y^T^i? 
25 tf/WK^Wf h (3. 3 4g, 11. 18mmol) %1)\\7L, 1 WFatf&^WUZ. 

drf-^/^^v-U- h (9 2 8mg, 4 3%) £#fc 0 
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MS : m/z = 2 8 9 (M+ 1) 

3 6 7 T*#fc^A' 4 - ( 1 H-< < f ^V-/l— 5 /V^V) f 
5 ^ v^%-ty%;l's$5-i/U- h (7 2 8. 4mg, 2. 5 3mmol) J 
(2. 5ml) x 7h7fcKD77> (2. 5ml) to§fl?U 2M-zk®Mfc 
yf*A*8f« (2. 5 3ml, 5. 0 5mmol) SrjgfTbfc. 2I^F^, R 
j£&£?K£te*ffiL#b;h,fc&ifE&, 7k (5ml) fc:J£#Ufc„ 
0. 5M-Wzk^y !7^zk^T*pH=4^bfcio ffiTt fc£&&&JE«ig 
10 (lH->fy^/-;P-5-^;^>) n^MJ-lofr/Utf 

^ (381mg, 5 8%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 47 (2H, m) , 1. 65 (2 
H, m) , 1. 7 8 (4H, m) , 1. 91 (1H, m) , 2. 10 ( 1 H, 
m), 2. 2 4 (0. 5H, m) , 2. 3 6 (0. 5H, m) , 4. 24 
15 (0. 5H, m) , 4. 4 7 (0. 5 H, m) , 6. 9 8 (1H, m) , 7. 
2 1 (1H, m) , 7. 4 0 ( 1 H, m) , 7 . 9 0 ( 1 H, s ) , 12. 
8 4 (1H, b r) . 
MM$\ 3 6 9 

4- ( 1 H—ry^^-A- 5 -^;l/t^ri/) iSfu^U-^jjjVtf^-y-* }?<D 

20 

MMffl 3 6 8 -C#fc 4 - (lH-f y#y-)V- 5 —4 H>Hr*t*/) n ^ 
t>^>t (2 8 0mg, 1. 08mmol) (£>N, N-^fMM7 
5 K (1 Oml) Mfc, IftT^^^A (1 7 3ml, 3. 2 3mmol), 
*M yzfu\?;V^A>T $ V (0. 75ml, 4. 30mmol) Sr*D^fc 0 r. 
25 fUCT^-Tzk (1ml) tr2in*.fc#LfcSU 1-^^-3- (3' 
W$;^Dlf;l/) *fr#*M * K--ttffl«ft (3 0 9mg, 1. 61 
mmol), tKD^^yM)7 , /-;l'(16 0mg ) 1. 18mmol) 
SrAP^fc. 16fi|f B m ^©a^sntBTt fcot l -if ;v- 3 - (3' - 
^W^/ntW) ^^^K'-t^ (3 09mg, 1. 61 
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mm o 1 ) \ fcKo^v/^/MJT/-^ (1.6 0mg, 1. 18mmol) 
0 0ml) \Z.^VSfSt3L^-;v (5 0mlX3) % ^bp*M (2 0mlX2) t 5 

(lH-/f^/-^-5->f^^) ^o^f-y^7^#f-$ K (2 6 
5 m g , 9 5%) £#fc 0 

'H-NMR (DMSO-d 6 ) 8 ; 1. 45 (1H, m) , 1. 66 (3 
H, m) , 1 . 9 4 ( 2 H, m) , 2 . 1 1 ( 1 H, m) , 2 . 2 6 ( 2 H, 
10 m) , 4. 35 (0. 5H, m) , 4. 65 (0. 5H, m) , 6. 85 
(1H, s) , 7. 15 (1H, m) , 7. 37 (2H, m) , 7. 56 
(1H, m) , 8. 0 5 (1H, s) , 13. 0 1 (1H, s) . 
3 7 0 

[4- (1H-' < yy^/-;V-5-s( ;\s$r*i/) i/fin^i/A/]* #J-;V(D 

15 

MMffl 3 6 7 4 - (1H--T 5 -fWv/) > 

^D^^r^V^^^i/W- h (lOOmg, 0. 3 4 7mmol) ©7h7t 
Kn7?i/ (2ml) ?-&J*7A>§-VJ» (5 2mg, 1. 3 

9mmo 1) fcto*., iBifGLfco 2B#M& % S^JB^I^tK ( 5 2 m 1) > 2M 
20 -TK^b^hy i}J*7kmm (0. 104ml) % * (0. 15 6ml) ^ 

d tv^-^/b^D^^^-fr^ mj£Mw&&mu [4- (lH-^y^y 

-/W- 5 - 4 M^cis) *y?n ^ (72mg, 8 4%, 

trans/cis=4/l) £f#fc 0 
25 'H-NMR (DMSO-d 6 ) : 1. 04 (1. 6H, m) , 1. 33 (3. 
8H, m) , 1. 7 9 (1. 6H, m) , 1 . 9 5 ( 0 . 4 H, m) , 2. 
11 (1. 6H, m) , 3. 2 4 (2H, m) , 4. 18 (0. 8H, m) , 
4. 4 2 (1H, m) , 4. 5 5 (0. 2H, m) , 7. 0 1 (1H, m) , 
7. 1 9 (1 H, s) , 7. 3 9 (1 H, m) , 7. 9 0 (1 H, s) , 1 
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2. 8 5 (1H, s) . 

mmm 371 

l-[4- (lH-^y^/-;l/-5-r/W^) ^o^^iy^yr^ 

5 Hi&$J 3 6 9 Titfc 4 - ( 1 U-4 l/fV-fr- 5 -4 A?***/) n^df- 
fy*;^t5K (lOOmg, 0. 3 8 6mmo 1 ) (DT hy t Kd77^ 

(3 ml) $gf£fc, zkiSfte!/ -f-* A 7^5 = * A (5 8mg, 1. 5 4 
mmo 1) iffiftLfc, 6 R£M3L (0. 0 8 7ml) % 

2 M-zk&flrt- h y !7 AzM&ffc (0. 176ml) (0. 261ml) ^ 

zj-jX' (1%-ry^-Tyk) v&m) t?**ku i-[4- (ih-^^ 

5— Y^^) ^o^>^]^^y7^ (4 9mg, 52%) 

15 'H-NMR (DMSO-d 6 ) 6 ; 1.0 2 (2H, m) , 1. 2 8 (3 
H, m) , 1. 5 2 (2H, m) , 1.7 9 (2H, m) , 2. 08 (2H, 
m) , 2 . 3 9 ( 2 H, m) , 4 . 1 8 ( 1 H, m) , 6 . 9 8 ( 1 H, 
dd, J=9. 0, 2. 0Hz) , 7. 1 9 ( 1 H, d, J=2. 0Hz) , 7. 

3 8 ( 1 H, d , J= 9 . 0 Hz) , 7 . 9 0 ( 1 H, s ) , 1 2 . 8 7 ( 1 H, 
20 s) . 

3 7 2 

4- ( i H-^y^-/v- 5 -- f Wv^) u^y-; -w&ifc 

(a) 4- (x h7t KD-2H-t 0 ^V-2— fVM-=^» i/^P^fV 

25 1, 4-^^D^^f-^v f ^--/V (4. Og, 3 4. 4mol) O h*^> (8 
Oml) MUfoXM'&ffim :Dowex5 0Wx8, ^17-7-5 

% 8 0 0mg) > ^kKnt°7y (1. 8 9ml, 2 0. 7 
mol) SrlTU mmWLtc 0 17^1 SJ&m&'KyJ hZi&U *>WL* 
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/g^in^vPTi&tti) "CUtR U 4- (Th7tKn-2H-t°7>-2- >f./l/ 
S/^n^rfv-A' ( 2 . 6 9g, 6 5%) &#fc 0 

(b) 5- {[4- (Th7tKD-2H-hf7^-2-^Wi/) ^ n 
^i/A-];*-^} - 1 T 

5 ##^»j4-C#fclH-^ 5-*-Jl> (2 5 Omg) ©f f7tK 

P777 (15ml) OttT4- (7b7t Kn-2H-t°7>-2 

-^/VW) ^nA^f;-;p (3 7 3mg, 1. 86mmol) , MJ7 
j:-;^*^ V (5 3 8mg, 2. 0 5 mm o 1 ) % ^^^77* itXAstf 
^v'W h (6 6 7mg, 2. 24mmol) Sr*P^, 1 H#W&M.fc:#i&Lfco 

io ^^^JE^t#^tifca^tciM-7K^k-7-hy *7AtK^ 

^ (5 0ml) ^D*:, ^nn*A-i> (5 0ml X 2) -C#9fflLfc 0 #^Ji£l& 

s^^t^u m^7kM-^^^!7A-c^tfc: 0 zthzm&mmL 

-C^tB) t'ffill, 5- {[4- (T h7k Kn-2H-t°7^-2— ( 
15 i/) i/fu^i/M***/} -lH—0"?y-/l> (24 4mg, 41%) £ 

(c) 4- (lH-^^-;W5--fW^) n^-pv-A-O-g- 

5- {[4- (T Yyt Kn-2H-tf7>'-2— i friths) 
20 -lH-^^-/V (2 3 2mg, 0. 7 3 3mmol) 

y-A (1 0 ml) fgmc, KttWJIi : D o we x 5 OWx 8, ^^>r 

5#A#:"> 0 ~-, 4 6mg) %M7L, 5 0°C\C^ULfc o 5B#ft& s 

~?y#774- (^nnTjsyVA/^^y-yVT^m) T*SHRU 4- (1HH 
25 1/ 5 — (jVtti/) v^a^lJV-A (13 2mg, 7 8%) 

E£ : 1 1 2-1 1 8°C 

7 2<0;frfe£ipCT£j££fT#V\ 3 7 3<Di\&m 
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mmm3 i 3 

3- (1H — fy^/-;U-5-^;m^). v^n^iJ-/-^ 
'H-NMR (DMSO-d 6 ) 5 ; 1. 0 4-1. 3 7 (2. 5 H, m) , 
1. 6 0-1. 7 8 (5H, m) , 1. 99 (0. 5H, m) , 3. 51 (0. 
5 5H, m) , 3. 8 9 (0. 5H, m) , 4. 2 0 (0. 5H, m) , 4. 
5 1 (0. 5H, d, J=4. 0Hz) , 4.6 1 (0. 5 H, m) , 4.6 4 
(0. 5H, d, J=4. 6Hz) , 6. 98 (1H, dd, J= 2 . 4, 9. 
0 Hz) , 7. 18 (1H, m) , 7 . 3 9 ( 1 H, d , J= 9 . 0 Hz) , 7. 
9 1 (1H, s) , 1 2. 8 6 (1H, s) . 

io $mm 372 osmium crsi&srff *v\ uT^-tmMm 374 <D\t-&m 

&&&L1to fcfcU mmmM^i, 3-^n^y*Vi^-/U£J3v\/t, 

mmm3 7 4 

3- (1H — f^^/-jU-5-^(M^» i/?v<>9 / -?v 
: 1 4 7~1 4 8°C 
15 MMffl 3 7 5 

2 -[4- (lH->f^/-A'-5->fWV) tXi)i?^-i-^;i,]x^ 

(3 1mg, 0. 14 3 mm o 1 ) CON, N-^^;VA7$ F (1ml) 
20 mtfcfo. 2-7*u*r^? (0. 0 12 1ml, 0. 17 lmmo 1) % & 

K^y^i^ (49mg, 0. 357mmol) Sr*0^.fc„ 17«, 2-^n 
=£=-9 /-A* (0. 012 1ml, 0. 1 7 1 mm o 1 ) SriiJp Lfc 0 $ bfc 2 

•ft>?A''fry J*#W Y If 77 4— (2 # ; —jV-^-p uu-fofrJ*/ 

25 (1%-T^-TtK) TiSttJ) -C«f»U 2-[4- (lH->f 

is?-/ -A*- S-JA'ttis) }?<<]) -J rt=-9/-A> (I4mg, 

3 8 %) &#fc 0 

'H-NMR (DMSO-d 6 ) 6 ; 1. 6 2 (2H, m) , 1. 9 (2H, 
m) , 2. 25 (2H, m) , 2. 39 (2H, t) , 2. 73 (2H, 
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m), 3. 47 (2H, dt) , 4. 3 0 (1H, m) , 4. 36 (1H, 
t) , 7. 00 (1H, d) , 7. 21 (1H, s) , 7. 49 (1H, 
d) , 7. 9 0 (1H, s) , 1 2. 8 7 (1H, s) . 

mmffl3 7 2 (b) <D%mzmcTKi&&fffo\ sxr^tMMM 3 7 6 <o 

H»ij3 7 6 

t e r t-^^ 3- ( 1 H-^f 5 ->f ;l/t^r^) b 0 ^y>?^- 

l-^/^>v/l^-h 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 2-1. 3 7 (1 0H, m) , 
10 1. 72 (2H, m) , 1. 92 (1H, m) , 3. 32 (2H, m) , 3. 
5 5 (2H, m) , 5. 3 2 (1H, m) , 7. 00 (1H, dd, J=2. 
3, 9. 0 Hz) , 7. 2 2 (1H, d, J=2. 3 Hz) , 7. 4 2 (1H, 
d , J= 9 . 0 Hz) , 7. 91 (1H, s) , 1 2 . 8 9 ( 1 H, b r s ) . 

nmm 377 

15 5- (tf^y v»-3-^/^^-» -lH->f^)/-;l/©^ 

3 7 6 tllfc t e r t -Zf*f->\> 3 - ( 1 H— f >#*S-fr- 5 
r^vO k^y^V-l-^V/J^v^-h (150mg, 0. 473 
mmo 1) <D*9 J-ft> (2 ml) W&XC I^fCT4N-M-^t>i 
^ (1ml) SriD^fc. 3B#TO N »E*ftL#bnfcailE*^ -MzMM 

20 L-s 2M-7k»ft:f-by #^7ki&«"?pH==8~9£U r ft£M£E$IS£Lfc 0 

^nn^A/^y-^/ (l%-7y^-77K) Tr^ttS) Tit§SJU 5- 
(fcV<y v?>--3— <JV***S) -lH-^fy^-A (104mg, 6 5%) 

25 1 H — NMR (DMSO-d 6 ) 6 ; : 1. 55 (2H, m) , 1. 74 (1 
H, m) , 1. 9 8 (1H, m) , 2. 70 (2H, m) , 2. 85 (1H, 
m) , 3. 16 (1H, m) , 4. 3 4 ( 1 H, m) , 7. 0 4 ( 1 H, 
dd, J=2. 2, 9. OHz) , 7. 2 5 ( 1 H, d, J=2. 2 Hz) , 7. 
42 (1H, d, J=9. 0 Hz) , 7. 92 ( 1 H, s) , 12. 92 ( 1 H, 
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S) . 

Hiif!i3 7 2 (b) \ mmm3 7 7<Djjmz.mcx&j&%fifj:\ / \ siri^-r 

MMm 3 7 8 <Dte^&<£$bfc 0 fcfc U text 3 - Rn 

5 Hjfe#j 3 7 8 

5- -1H-^^/-^ 
1 H — NMR (DMSO-d 6 ) 8 ; 2. 08 (2H, m) , 3. 17-3. 
3 8 (5H, m) , 5. 0 4 ( 1 H, m) , 7. 02 (1H, dd, J=2. 
2, 9. 0 Hz) , 7. 2 3 (1 H, d, J= 2. 2 Hz) , 7. 4 5 (1H, 
10 d, J=9. OHz) , 7. 9 5 (1H, s) , 12. 9 7 (1H, s) . 

^^j3 7 2 (b) % mMM3 7 7 <D%mz.mzTRfc&ftfj:\,\ ot^i- 

mMM3 7 9 O4k&m*&!&Vtc 0 tctcLs MMM 3 2 2 (c) t#fct e r t 

—~? s f~j\' 4-t Kcr^i/rif^ o y- 1 -io)vi$**sv- hznmizmv^tco 

MMW 3 7 9 

15 5- (Tif^>--4— < /V^f) -lH-^y^/-;V 
: 1 5 9~1 6 0°C 

H»!I3 7 2 (b) O^lptT^^^VV SlTfc7F~tmMM3 8 0© 
{b^^j^Ufc 0 fcfcU HJ£M3 2 3 (a) t#fctrans-2- (4- 
Ko^i/v^ n^i//V) -lH-^V-f y K-;V-1, 3 (2H) 
20 ^iI^^V>fco 
HJfeM 3 8 0 

c i s-2-[4- (lH-^^/-;l'-5-^Wv') v^n^vvkl- 
1H-4 3 (2H) 

: 1 9 4 — 1 9 6 °C 
25 MMffl 3 8 1 

c i s-4- (lH--fy^-;l/-5-^;Wy) ^ u^^-^T % >(D 

^J£#J 3 8 0 T#fc c i S-2-C4- (lH-^^7-;V-5-^;^ 
vO ^D^i/^-iH-^y^VK-zV-l, 3 (2H) -v^:/ (1 0 
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Omg, 0. 2 7 7mmol) fc3 0%->W5y-i^;-^ (1. 
Oml) ^*Px.fc 0 2 2fl#ffl& % 7X (2 0ml) tefc\Jgm=-m> ( 2 0 ml X 

5 ;^^dd^A/^;-V (1%-T^-TtK) T*m&) -tfHfiRU c 

i s-4- (lH-fy^/-yV-5-^Wv') n^f-^TS ^ (3 
6 m g , 5 7%) 
jGfe<£ : 1 4 4~1 4 6°C 

^»j3 7 2 (b) (DjjmcmcxKj&&ftiz\,\ uT^-rmmm3 8 2o 

10 ^^Sr-a-fifcLfc. fcfcU MMmS26 (d) f#tc i s-2- (3-fc K 
xi^y^^u^^/V) -lH-^y^yK-^-l, 3 (2H) -S?#^£f*; 

H«j 3 8 2 

trans-2 — [3- ( 1 H->f ^/-/P- 5 -^f n^3^> 
15 ;U]-lH-^y-fyK-;l/-l, 3 (2H) 
H£ : 1 9 7-1 9 8°C 

^J6093 8 1 ©#ftfcfl^TgJfc«rfTfcV\ WTi^-T^W!l3 8 3<D\t&m 
%&$LVtc 0 fd/cb, ^J3 8 2T^Lfcc i s - 2 -[3 - (lH-^y 
^y-/U-5— OWv') n^V^] - 1 H-^f y^f y K-A'- 1 , 3 

20 (2H) -*?*>&mmzm^ito 

MMM 3 8 3 

trans -3- (1H — (>^y"-j^-5 — i ' jVHr^y) n^f-^T 5 
: 1 7 9 — 1 8 0°C 

25 H»J3 7 2 (b) % HlKj|^3 8 l©^fefcJHi:TSJES^fT*V\ ^Tfc^f 
^»J3 8 4^b^=Sr^tfc 0 fcfcU H Jfcfll 3 2 3 (c) Ti#fc c i s- 
2- (4-t Kn^v/^n^i/^) -1H — < V 4 > 1 , 3 (2 

H) -^i^liMSNEjfl^fco 
H»J3 8 4 
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trans-4- (1H — Ofy'-/^- 5 -4 /I'tt-y) */# o^fyj $ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 16 (2H, m) , 1. 34 (2 
H, m) , 1. 69 (2H, br s) , 1. 76 (2H, m) , 2. 01 
5 (2H, m) , 2. 6 4 (1H, m) , 4. 19 (1H, m) , 6. 9 7 
(1H, dd, J=2. 4, 9. 0Hz) , 7. 19 (1H, d, J=2. 4 
Hz) , 7. 3 8 (1H, d, J=9. 0Hz) , 7 . 9 0 ( 1 H, s ) , 12. 
8 7 (1H, s) . 
^Ji^ij3 8 5 

10 cis-3- (1H-- ' ( 5-4 frttis) *S>7 n^f-^T ^ ><D 

(a) trans-3- (1, 3-v^^y-l, 3-v?t Fn-2H— fV 

HJfeM3 2 6 (d) T*#fcc i s-2- - 
15 3 (2H) Hife0ij3 2 3 (b) © 

*felCJpCTRlSSrtfV\ trans-3- (1, 3-v^^y-l, 3-v^fc 
Kn-2H— ry^^K— *s?u^$ri/)V 4--ho^<y/x 
- h *r#fc. 

(b) trans-2- (3-k Kn^^n^l') -lH-^fy^V 
20 K-/U-1, 3 (2H) -^^©^ 

trans-3- (1, 3-v^^y-l, 3 -5?t Kn - 2 H — f y-f V K 
—^-2— f/l/) v^isA' 4 h n^OV^— ^gi&#ij3 2 

3 (c) ©^l:$CTHJ5^\ trans-2- (3-kKn^D 
-lH-^y^fyK-^-l, 3 (2H) -^^<lr#fCo 
25 (c) cis-3- ( 1 H->f y^/-^- 5 9 s9 n^^iy 

T S XD&tfL 

4 T-#fc lH-^f 5 -^--/W (200mg, 1. 49 

mmo 1) Ofh7tKP77^ ( 1 5 ml) $§f£fc: % Otfctt r a n s-2 
-[3- (lH-^fy^-/i'-5-^;l/^i/) ^P^;v]-iH-^y 
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>f 3 (2H) -v^V (366mg, 1. 49mmol) „ hy 

7 * 7 (4 3 0mg, 1. 6 4mmol) N 4 0%-^V^7 
i/^/V^^^ W f-^on^ ( 1 . 0 3 ml, 1 . 7 9 

mmo i) srjRTu i^m^m.m^m.Ltc 0 m%m&&, m^mzum^ 
5 mu%bntam**nv**j± (somi) \c®mu lM-ykmit-thv v 

l*7k.mWi (2 0ml) Ti!»Lfc 0 f?t)\ tuu&jVJ* (2 0ml) TifcttJU ^ 

mm zm*mm^ -vmm LTt, ^nzmmmm Lftbtntmt&f v 

10 (6 ml) Sr^*, 1 5Ml^lt 0 3 H^WgL £i&-efcftEE**6 L 

;l^^D*M/^y-V (1%-T^«TtK) TigfctS) t^HU 
c i s-3- (lH-fy^Z-^-S-'f^i/) V^n^^^^T^V 
( 9 8 m g , 2 9%) £#fc 0 
15 1 H — NMR (DMSO-d 6 ) 6 ; 0. 9 2-1. 3 2 (4H, m) , 1. 
45 (2H, s) , 1. 6 8 (2H, m) , 2. 04 (1H, m) , 2. 1 
7 (1H, m) , 2. 6 3 ( 1 H, m) , 4. 2 0 (1H, m) , 6. 9 8 
(1H, dd, J=2. 4, 9. 0Hz) , 7. 19 (1H, d, J= 2 . 4 
Hz) , 7. 3 9 (1 H, d, J=9. 0Hz) , 7. 9 0 ( 1 H, s) , 12. 
20 8 7 (1 H, s) . 

m&m 140 <DjjmzmKxRj&%ft%\<\ vxr^-tm&m 3 8 6-3 8 7 

©ffe£^&-£-/£Lfco tcfcU MMW 3 8 4 T#fc trans-4- (1 H — f 
HJfefll 3 8 6 

25 trans-N-7'^-4- (lH->f^/^V-5-^V^V) ^ a 

MS : m/z = 2 8 8 (M+l) 
MMM 3 8 7 

trans-4- ( 1 H-4 V?^/— JV— 5 — OVir^y) Vfxi \fj\> 
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9 s9 n^f-VTS V 

MS : m/z = 2 7 4 (M+l) 

Hl^J 3 8 8 

t r a n s -N-->^ (lH-^f y^^—fr- 5 

5 v^n^3rf-VXS is 

MS : m/z = 3 0 0 (M+l) 
•$mm 3 8 9 

trans-4- ( 1 H-^f ^? S S— )\>- 5 — Y^^r V) — N, N-S?*«/ 

10 HJfe^J 3 8 4 tWc trans-4- (1 H--Y 1/?*?— As- 5 -^/l^df. 

^o^fyj^y (0. 0 44 g, 0. 19mmol) ^ ^y^^J^T 
ArfM Y (0. 0 40g, 1. 3 3mmol) C^^;^(4ml)»S 
& (0. 05ml, 0. 8 7mmol) 4MT15^U«*»U 
SfomikfcVMl-hVpJ* (0. 0 5 5 g, 0. 8 7mmo 1) eDi, t^t 

/3 0%-T^-T7jc=3 0 0/ / 1 0/3T^fcB) tHltt 0 f»84fe&g1& 
^f/^Rtif^ lN-SSS/^fiH-r/^I (0. 5ml) 
&fc 0 ^fflLTtS^^^^r^^^x-v'a ^ (3 0) Lfc&, ^Mi-^b 
20 ^£{£«fc 9, trans-4- ( 1 H->f y^/-^- 5 -^yl't^i/) — N, 
N-^^Ui/^n^^f-i^T^y • — (0. 0400g, 8 6%) 

MS :m/z = 2 6 0 (M+l) 

^£#13 8 9<£;£fef£liCT£j£:&firftv\ &T\Z7f;-tmMM3 9 0<D4t&® 
25 Ufc„ 
H;S6#iJ3 9 0 

trans-4- (1H — f JU~ 5 —4 )\/it* 9 s) — N-7°n fc 0 ;Vv^ 

MS :m/z = 2 74 (M+l) 
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mMws 9 i 

trans-N- [4- (lH->f y^^-5-^;l/t^» S^P^f-S/ 
7k) r-fe hT5: 

HWJ 3 8 4 Ti#7t trans-4- ( 1 H — ( 5 -JA/** 

5 S<0 i/^n^^ihVT$^ (0. 100g, 0. 4 4mmol) <DN, N-v^ 
fMW^K (5ml) ^l«(0. 0 3 3 g, 0. 5 8mmol) N 
hijxW^y (0. 12ml, 0. 8 6mmol), 

hy7/-;l/ (0. 088g, 0. 65mmol) , 1 -P^yl/- 3 - (3' - 
TvVT 5 7 \?}V) %A,i$*M * K • HttWfc (0. 1 2 4 g , 0. 65 
10 mmol) ^DX.T^^L^ 0 2 N-*»fl2 V ^£ AtK^ (2ml) ^iP 
iTLS5><ftj$U^ Tkf^P&T^b h;l/xy/^x^=l/lt*3(H] 

9cfrU B#*r*«U mj£T\ZXnmirZ>Zbfc£<9, trans-N- [4- 
15 (lH-^y^/V-5-fWy) i/txi^i/jV'] TthTSi K (0. 
0 9 7 g , 8 2%) Sr#fc 0 
MS : m/z = 2 7 4 (M+ 1) 

mMm 392 

trans-N-xf/K4- ( 1 H-'f ^y*— /l/- 5 — < A/it*?*/) is? u 

20 ^M^T 5 ^ • —aWtt©-^ 

>kifrffcJ/^£J*7/i'5-£.A (0. 04 0g, 1. 0 5 mm o 1 ) Of h 7 t K 
077^ (5ml) MMM 391 Xllfc trans -N- [4 - ( 1 

H-sdstf^—JV- 5-<i/]/#*ci/) istu^*i/jV] T-fehT^K (0. 0 6 
6g, 0. 2 4mmo 1) ^Dfi&tiJlSLT 1 2 H#|HHi# Lfc 0 ^Sr*m 

25 T*#£PU 7X (0. 05ml) % 2 N-zkMrf" b !> £-Mc»« (0. 10 

ml) , 7k (0. 15ml) ©JKtcffiTLfcO*), ^WtottyJ hSt^TilS'J 
Lfeo atttSrS/y^^/V^P-^ V^7 7-r— (^n n/fr/V^/^y — /K/3 0 

%-7y^7*=io/i/o~ioo/io/iT?»m) -crasufco m 

^:tvH«£ UT 1 N-^/^^^-x/V^ ( 0 . 5ml) fcjpfcfc. 
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trans-N-if;V-4- — i )VHr*t*y) ^ n 
^I^T ^ Is—mBM. ( 0 . 0 5 7 g , 8 0%) £#fc 0 
MS : m/z = 2 6 0 (M+l) 

5 mmmi 4 o©#&{^cts;&£?t&v\ OT^m&£#i3 9 3~mnm 

3 9 7 ©^#>?r^b/c 0 fctff U HJfeM 3 8 3 Ti#fc t r a n s - 3 - (1 

mmm3 9 3 

trans-3- ( 1 H — f A— 5 -^/W-=^» -N, N-v^^vU 

10 v^o^lJ-^T^ 
M£ : 134~135t 
3 9 4 

trans-3- (1 H->f 5 - ^/Vt^r^) — N-^u 

15 MS :m/z = 2 74 (M+l) 
3 9 5 

trans-N-^-3- ( 1 H— f 1/?^/— )V- 5 -< f ^) ^ n 

MS : m/z = 2 8 8 (M+l) 
20 Hlfc0!l 3 9 6 

trans-3- (lH-^^^-5-f;Vt^v') -N-^V^n^ 

MS : m/z = 2 7 4 (M+l) 
^Jfe^iJ 3 9 7 

25 trans -N-is? c^y^- 3 - ( 1 Z/?"S— fr- 5 — T^^=¥ 

MS : m/z = 3 0 0 (M+l) 

n»y3 9 1 <D%m\zmix&j&*fti£\i\ uT^TF-tmnmz 9 8©m 

Lfc Q fcfc U gjfttii 3 8 3 xmz. trans-3- (1H-+ >^y*- 
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nmmz 9 8 

trans-N- [3- (lH-^^/-;V-5 — ( jV^is) i/?u^**y 
A] T± h T =• K 
5 MS : m/z = 2 7 4 (M+l) 
HjifeM 3 9 9 

trans -N-^5vV- 3 - ( 1 y^y— ;V- 5 — f M**/) 9 s# n 

TR^by ^-^AT;V5-!>A (0'. 04 0g, 1. 05mmol) 07f5kK 
10 (5m 1 ) mmm^ mmm3 9 8T*#fct r a n s — N— [3- (1 

M**/) *y?v^%/}V\ TirbT^K (0. 0 7 
7g, 0. 2 8mmo 1) ^iPx., *Ofi«tT 1 2B#f H m#t^ 0 
T*^*PU 7K (0. 05ml) , 2N-7KM^hy !>AtK^ (0. 10 
ml) s tK (0. 1 5ml) <DmiZ.ffiTLtc<Dlb, ^R»£-fe9^ h$ti®TiHS'J 
15 Lfc 0 Ii^^Wav^77^ (^ot3^M/^/-V3 0 
%-T^^T7K=l 0/1/0-1 0 0/1 0/lT*W T'il!t5rilC 
iOtrans -N-JtfvW- 3 - ( 1 1 y?v~-;V- 5 -- f /l^^) ^> 
^i/T^V (0. 0 6 Og, 8 3%) ?r#fc 0 
: 1 1 6~1 1 8°C 

20 %ws\± 0 0 

trans-N, N-v^^vV- 3- ( 1 H — < 5 — < )Vjr*r*y) 

*y$ u^^-yT ^ V • — Wg&fr^fo 

(a) trans-N-xf/^N- [3- 

25 H«!!3 9 l©^fe{C?pCT^^fT^V\ mm<Dik$m%&J&Vtc 0 ftfcU 
%Wfr\ 3 9 9 T#7t trans -N-^A'- 3 - ( 1 H-4 S y?^—)V- 5 - 

(b) trans-N, N-v^^A-3- ( 1 H — f ^^J—jV- 5 -4 ^ 
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trans-N-if/V-N- [3- ( 1 H->f 5 -4 

*s?w>**i/;V] Tir K£ffl^T, 3 9 2 O^ftfciJICTSJ&SrfT 

fcV\ trans-N, N-^^-3- (lH-^^/-^-5-^* 

5 MS:m/z = 288 (M+ 1 ) 

mmno 1 

(a) N- (4-* h*->-2, Z-*?**}-)V7^}V) rthr^Ko^ 
2, 3-^f;V-4--fD7^y-/U (1. 0 4g, 5. 7 4mmol) 

10 ©y^/-;U (2 0ml) ^fc M(CT10%-Pd/C (lOOmg) & 

iAU^ftffi$ft&L&.. ^©M^^^ (10ml) fc*#U 
^ (0. 867ml, 9. 18mmol) SrAD^il^b^o 2&fW&, Z.<DR& 
mm^*"?> (7 0ml) ^C*L»*fcWE*iilft<6i»bN- (4- 

15 7<h^r^-2, 3-^7«f-7P7^^) 7th7^K (1. 02g, 9 2%) £ 

(b) 5-t< f 4 - ^ f ;v- 1 H-^ y^y*-;^ 

N- (4-* h*Z'-2, 3-^^7^-zV) Tir b T ^ K (1. Og, 
5 . 1 7 5 mm o 1 ) ©HSRai^ ( 1 0 ml) gSfcfc:, MfcT*l*Bffll ( 1 • 

20 4 6 ml, 15. 5 2 mm o 1 ) , |jkr f7^W^!)^o? K (8 
3m g, 0. 2 5 9mmo 1 ) % gftg* U (1 . 02g, 10. 35 
mmo 1 ) % yT^sV (0. 904ml, 6. 7 3mmo 1 ) SrflDx., 

«ifELfc. 6B#TO, ^^/^jjpfi^u 6 0°CT*C©a^6M-7jc^ 
{b-t" h y £ Ajjcjgifc (10. 3 5 ml, 62. 1 mm o 1 ) &7ilTLfc 0 ' 1 l^ffi 

25 R^^^3M-^7k"CpH=8'-9 t Unc*;VA (50mlX2) 

VffimU 5-t h**s-4-*J-)V- 1H-- i l/?9-A> (4 5 6mg, 54 
%) £#fc 0 
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: 1 4 8~1 4 9°C 
Hli4 0 2 

1TWc5-^ h^v'-4-^f;l'-lH-^y^-yl/ (400 
5 mg, 2. 47mmol) ©^^dd^^V (5ml) CCtTHUh 
*!7§5f (0. 513ml, 5. 4 3mmo 1 ) ©^DD^^y (5ml) ffifc 
Sr*Tbfc. r©SJte»RSr* (5 0ml) t&ft^S6xk^^ 

hy ^^7K^T*pH=4~5 £ (2 0mlx2) x Ml^f^ 

(2 0mlX2) T'ttfflU ^m*m*WL&^?**yi>j*vimvfc. 0 

/mm^^x^m) 4-^ 1 h— r ^^v-a— 5 -a--^ 

( 1 4 9 m g , 4 1%) %W£ 0 
1 H — NMR (DMSO-d 6 ) 5 ; 2. 31 (3H, s) , 6. 93 (1 
H, d, J=8. 8Hz) , 7. 13 (1H, d, J= 8 . 8 Hz) , 7. 90 
15 (1H, s), 8. 7 2 (1H, s) , 12. 6 8 (1H, s) . 

mmm 403 

6 - ^ f 1 H-< 5 - 

(a) 4- (TW^T 5 / ) -2, 5-^^W7rc^ T±T- h(D<& 

20 2, 5-^f;V-4-7^7x/-^ (5 0 0mg, 3. 6 4mmol) 
©ftlfeai^ (5ml) SSfcte:. (0. 8 9 4ml, 9. 48 

mmo 1) N trys?i/ (1ml) £#P;titi5f5 Lfc 0 1 B#Wfc, ^©S^^fc^ 
(5 0ml) &&#\ £Cfc&i^JE*ifi&$fc&L4- (Tir^TS 
7) -2, 5-^^f;V7s-;V Tirx- h (7 6 3mg, 9 5%) £#fc 0 

25 (b) 1 -Tir^/v- 6-^^-1 H--r^^y*-/l— 5— Tirx- 

4- (T-fe^UT^y) -2, 5-^^7x-;V Tirx~ h (7 5 0 
mg, 3. 3 9mmol) ©fHB^A' (7. 5ml) MfcTfcyjcflE 
Wt (0. 9 6ml, 10. 2mmo 1) , ^ftf h77"f/V7^^ (55 
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mg, 0. 16 9mmo 1 ) , V V J* (665mg, 6. 7 8 mm o 1 ) % 

iE?S»^yT$;W (0. 5 9 2ml, 4. 41mmol) ^rM, ULt, 9 
H£M&* SJiS**** (5 0ml) RKac^p (5 0mlX2) T'ttHtJ 

U l-7tf/W6-y^I/-lH- Of*/ 5 -J* 7-tT-h 
( 3 5 9 m g , 4 6%) £#fc 0 

(c) 6-*=?-/l>- 1 H-jyyy?-J\/- 5 -3r-jV(D&f& 
l-T±^JV-6-^^-lH-4>^y-jU-5-4^ 7±v--Y (3 
10 4 0mg, 1. 4 6mmo 1) <D*# S-jV (2. 0 ml) % x h 7 fc Kn ? 7 
1/ (1. Oml) iS&Kl, ^}CT2M-7jc^b i ;5 : -l7A7K^ (1. 4 6ml, 
2. 9 3mmol) £}j§TLfc 0 m#RQ&. Rri??ft^«SrO. 5M-«tK^ 
y !7^7K^T*pH=4 t UfCo -(D^^ttK (5 0ml) M^tvV 
(3 0mlx3) TiHiU *l*«E*-r^^^At?ftiRU*:. £ft£«JEE»«& 

A'TiM) T»*tU — f^y*-;V-5-t-^ (19 9 
. mg, 9 2%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 2. 22 (3H, s) , 6. 95 (1 
H, s), 7. 2 0 (1H, s) , 7. 7 6 (1H, s) , 9. 0 5 (1H, 
20 s), 12. 57 (1H, br s) . 

7 2 (b) s £K&fe0!|3 7 7<D;frfe{£*pCTI£j&£ : fT&V\ OTfc^f 
Hfflftl 4 0 4 <D\\&m Sr^fife Lfc 0 fcfd U Uli 4 0 2 Lfc 4 - * =f->V 

- 1 H-4 ls?V*-;V- 5 -^--/V^^{CffiV>fe 0 
HWJ4 0 4 

25 4-7^^-5- (^y^-4->f/l't^) -lH-^fy^/-/KD^ 
1 H — NMR (DMSO-d 6 ) 6 ; 1.78 (2H, m) , 2. 00 (2 
H, m) , 2. 40 (3H, s) , 2. 89 (2H, m) , 3. 14 (2H, 
m) , 4 . 3 5 ( 1 H, m) , 7 . 1 5 ( 1 H, d , J= 9 . 0 Hz) , 7 . 
28 (1H, d, J=9. 0Hz) , 8. 03 (1H, s) , 12. 92 (1 
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H, b r s) . 

mmms7 2 a) N mmms7 7(D^mm^xK)t^n^\ uric^i- 
mmvu o 5 <Dfc-&m*&$L\^tu tcteu mm&u o 3 v&mLtz. 6 ^ 

5 mMVHos 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 51 (2H, m) , 1. 92 (2 
H, m) , 2. 26 (3H, s) , 2. 57 (2H, m) , 2. 93 (2H, 
m) , 4. 38 (1H, m) , 7. 16 ( 1 H, s) , 7. 28 (1H, 
10 s), 7. 8 4 (1H, s) , 12. 70 (1H, br s). 

J£»ll3 7 2 (b) , $jfcft|3 7 7©#ftfcfl!CTRjS:«:fTfcV\ ^T^^1" 
^Jfcfll 4 0 6 (Dit^ LfCo fcfc U 4 0 3 T^J& Lfc 6 - * J-;\> 

- 1 T 5 -^-/^il^Bcffl^fCo 

HJfe^J 4 0 6 

15 6-^^-5- (tr-<ys?^-3->r^^) - 1 h-^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 45 (2H, m) , 1. 68 (1 
H, m) , 2. 04 (1H, m) , 2. 25 (3H, s) , 2. 59 (2H, 
m) , 3. 10 (1H, m) , 4. 2 0 ( 1 H, m) , 7. 17 (1H, 
s) , 7. 28 (1H, s) , 7. 85 (1H, s) , 12. 71 (1H, 
20 s) . 

mmm3 7 2 (b) „ »i3 7 7©^t$ctsjs^i\ j^t^-t 
mmm4 0 7<Dib&m*&f$.vtco tctcu mmm4 0 2v^Ltc4-^^;v 

MMW 4 0 7 

25 5- (T1f\f>- 4-4 -4-^f;V-lH — fy^^-;l/©^ 

M : 1 5 7~1 5 9°C 

HWiI 3 8 5 ©#fete2|Si:TKjsS&?T/j;v\ UTi^irMMm4 o 8 (Dft&Va 
*&J&\,1t 0 ft1£U J£»iJ3 2 3 (c) T*|/:cis-2- (4-tKn^> 
v^n^vvP) 3 (2H) - £ HJfefll 4 
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MMffl4 O 8 

trans-4-C (4 ^vV- 1 H-^ ^y*-/V- 5 ^i/}^* 

5 lift : 150~152t; 

mMffl3 8 5<£#fef;:3pDT£j&£^#V\ ^T^1-^»J4 0 9<D\k&m 
££-$Lfco fcfcU H»J3 2 6 (d) TWcc i s-2-[3- (1H — i 
y^-/-/v~ 5 jvir^r'y) *st i h — ( y-f ^ K-/w- l , 

3 (2H) ~i>*>kmMM4 0 2T-#fc4-^/l--lH-H'^y*-A'-5 
10 -^--^^^{z:ffiv>fc 0 

^Jfe#]4 0 9 

trans-3-C (4 - ^ f /V- 1 H-^f 5 --f /V) 

Wt& : 1 5 6~1 6 0°C 

15 mmms 8 5 S mmms 2 7 <D^m^~mzxE^n^\ &T\^~ir$mm 

4 1 0(D\t^m^^tc o fcfcU HWJ3 2 3 (a) fifct r a n s - 2 
- 3 (2H) 
- v^^i Hi&#iJ 4 0 2 t'#fc 4 - y f;v- lH-f 5 -:*i--7b£r 

20 §HI£#ij4 10 

c i s-4-[ (4-^f;U-lH — — f/l') t^->]^DA 
5 V • 

1 H — NMR (DMSO-d 6 ) 8 ; 1.64 (2H, m) , 1. 75 (4 
H, m) , 1. 9 2 (2H, m) , 2. 4 4 (3H, s) , 3. 0 9 (1H, 
25 m) , 4. 44 (1H, m) , 7. 13 (1H, d, J= 9 . OHz) , 7. 
2 7 (1H, d, J=9. OHz) , 7. 9 1 (3H, br s), 8. 02 
(1H, s) . 

mMM3 8 5 (D^mKm^xRut^n^. sxT^-tmMVH 1 loit^m 

Sr-a^Lfco fc£U mMW3 8 5 (b) t#fct ran s-2-[3- (1H 
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1, 3 (2H) -^>tMMM4 0 2T*#fc4-^^V-lH — f I'tfV—A' 
- 5 -^--^^il^ffiV^c 0 
4 11 

5 c i s-3-[ (4-^;V-lH-^y^/-/V-5-^) ^^J^^n^ 

1 H-NMR (DMSO-d 6 ) 6 ; 0. 9 0 (1H, m) , 1. 04-1. 
29 (3H, m) , 1. 46 (2H, s) , 1. 66 (2H, m) , 1. 9 
8 (1H, m) , 2. 09 (1H, m) , 2. 50 (1H, m) , 3. 99 
10 (1H, m) , 7. 1 1 (1H, d, J=9. 0Hz) , 7 . 2 5 ( 1 H, d , 
J=9. 0Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 
MMWl 4 Q <DjjmcmZXRfo%ftt£^, l^TfcTF-tmMtfU 12~415© 
^#>£-£j#Lfc 0 fcfcU 0 8 T*#fc trans-4- [ (4-^ 

15 V^c 0 

HJfefl 1 4 12 

trans-N, N - ^/V- 4 - [ (4-^f^-lH-^^/^-5 

-^^) ^n^fyr^ 
MS : m/z = 2 7 4 (M+ 1 ) 
20 ^Jt^iJ 4 13 

trans-N- {4- [ (4-^5^- 1 H~^( 5 -4 M Jr*r 

is] */t*^**sM -N-l/n \£AsT 5 ^ 
MS : m/z = 2 8 8 (M+l) 
HJfe#J 4 14 

25 t rans-N-^y/nlf/V-4- [ (4-^^-lH->f^/^-5 
— Ov) ^i/] o^tf-yrs ^ 
MS : m/z = 2 8 8 (M+l) 
&fifc0N 1 5 
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MS : m/z = 3 1 4 (M+l) 

££j&Lfc 0 fcfcU H«H 0 8t#fc t r a n s - 4- [ 1 
H»J4 16 

trans-N-^-4- [ (4-^f;l'-lH-^y^/wV-5 — f 
MS :m/z = 3 0 2 (M+l) 

10 mMM3 9 l o#&^CT50S;£fT&v\ ^T^i-H»J4 l 7<Dft&m 
&<kf&L1t 0 tctcU MMM4 0 8T*#fc t r a n s - 4- [ (4-^/V- 1 

1 7 

trans-N- {4- [ (4 1 H-^T fr- 5 -^/W) ^ 

15 v-] 9 s9w^*?*/nA T±hT^ K 
MS : m/z = 2 8 8 (M+l) 

H«J3 9 9 0*j5fefc!pCTK/S^5&V\ «Tl^t^4 1 8<Dik&%9 
Sr^Lfco fc£U H»J4 1 7TWct ran s — N— {4- [ (4-;^ 
;w-lH-fy^/-;i/-5--f;i/) t^r^] p^S/vW T±hT5. K£r 
20 JDSG|Bhlw^9V^^. 0 
H«!l4 1 8 

trans-N-if;V-4- [ (4 ^/V- l H-^f ;V- 5 f 

: 150~151t 
25 HjfefSSj 4 19 

trans-N, N-v^^- 4 - [ (4-^f/V-lH->f^ , /-;l/-5 
-^fAO t^rv/] ^o^ti/7$y©^ 
(a) trans-N-xf;V-N- {4- [ 
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mmms 9 1 (Dimmer 5nfczftte\<\ nm<Dit^^^tz. 0 fc*ru 

^4 1 8T 4 #fct r a n s-N-^-4- [ (4-^f;U-lH-^V 

(b) trans-N, N-^xf;V-4- [ 

trans-N-if/V-4- [ (4-^^-lH— f 
/P) ^P^H^rS^&l^ftfc/B^T, HJfeM 3 9 9 (D^fe^m C 

-CRj&*tfTfcV\ trans-N, N-^fvU-4- [ (4-^/V-lH- 

10 MS : m/z = 3 0 2 (M+ 1 ) 

bfeo fctcU H;&£#J4 0 9 T»#fc t r a n s - 3 - [ (4 -*=}-)V- 1 

H»J4 2 0 

15 trans-N-^y/nk>-3- [ (4-^^-lH-^y^/^-5 
MS : m/z = 2 8 7 (M+ 1) 

&&J&V1to 1t1£U 0 9 -C#fc t r a n s - 3 - [ (4 9vW- 1 

HJfeflN 2 1 

t rans-N, N-v^^- 3 - [ (4-^f;V-lH--fy^/-;V-5 

MS : m/ z = 3 0 2 (M+l) 
25 HJ&#14 2 2 

(a) 3- [ (4-^^-1 H-f V/^-/V5 ->f /V) Or* 

mmm 402 -e#fc 5 - 1 4 1 h— r ( 4 . 1 
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7g, 28. lmmol) , t -^fvv 3 - fc Kn ^t^U 1 

h (5. 6 2 g, 2 7. 9mmo 1) N 7h7kKo77>' (10 
0ml) Om^m^mTs (10. lg, 3 3. 

9mmo 1 ) ©7f7t KD77V (5 0ml) ^ITU 3 Q^M.mz. 

5 &ulxi 6&mmwi,tz. 0 Kfomzmm&, i^-^mt-rh]) ^^mm 

(2 5 0ml) ^Dit^on^M (150ml) T* 3 [§tfili}Lfc 0 ^*£Jf£r 

fc&*g V 77 ^>7J 7A^D7hy 7 7^ {^^-y/^m^jV= 3/1 
~2/l-C^ttl) -C#»MU t -y'^-jV 3- [ (4-^f;l/-lH-^y^/ 

10 -7V5— T^) 3f-3f^] b°-<U^^-l-777^>^l/-h(rj^J^#I (t-^ 

fvi/ Kn^->t°^yi/y-i-7J7^^>t/^- hicD^^, 3. 4 6 

g) &#fc 0 

(b) 4-^^-5- (t°-<i;^^-3— r/v^^) -lH-f^- 

15 t-z/^yv 3- [ (4-/=f-ju-lH--f^yy—^5-4^) ttf] 
y v ? ^-l-77/^#=3r^^-^^te^ (3. 4 6g) <^*/-^ (15 
ml) ^^4N-^/v?^1h>'^ (15ml) ^fiT* 1 B#F^ 

oomi) zijuttcmz. mm^su (6omD "C2 mtttti Ltc 0 mm-??* 

^77^- (^ n n tfvl^/y — ;V= 2 0 / 1 ~^ n n /ft/W^./^ $ y — /ix 
/hyxf;i,7^=20/l/lt« XmmU 4-/^-5- (fc°-< 
fAot^V) -1H-- <1/¥V—JV (1. 51g, 2«2 3%) 

25 ifc^C : 1 8 3~1 8 5°C 
MMMA 2 3 

4-^^7V-5- [ (l-^A't^y ^-3-> f/V) -lH-^y 
^H«4 2 2T*#fc4-^f;l/-5- - 1 H- 
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-fy^v (4 6mg, 0. 2 Ommo 1) <D*#S— A4fiJtt (1. 0ml) 
\zffi$t(0. 0 6 0ml) »U ^7*M7/^kK (30mg, 1. 0 
mmo 1) ^Ox. N &ffi^2l#M»#US: 0 W^>77 Tk^^^^ h y ? A 
(6 3mg, 1. Ommol) ©^;^(1. Oml)|»i ll&T' 

5 i8mmw^K.o BcfomfciK-7mfci-hv ^^?mm (o. 8m d *n 

4-^^-5- [ (l-^?vH^<y V>-3-<<(M ttiS] -lH-^y 
(34mg, 7 0%) £#fc 0 
10 MS:m/z = 2 4 6 (M+ 1 ) 

mmm 4 2 s^&^crfrvv j^Ti-7t»j4 2 4 ~^jg^y 4 27© 

H3&M4 2 4 

4- ^/^-5- [ (1 -T'DtVVbf^y v?i/-3 — YA-) a^V] -1H — f 

15 

MS : m/z = 2 7 4 (M+ 1) 

mnM4 2 5 

5- [ (1 --f y:7°n fcVUfcV^y v?^-3_^/p) - 

20 MS:m/z = 2 7 4 (M+ 1 ) 
4 2 6 

5- [ (1 -is? n^^/Vfc^y 5?^- 3 ->CM ttZs] - 
1 H-Jls^S— 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 91 (1H, d, J = 6. 6Hz) , 
25 1. 30—1. 50 (2H, m) , 1. 6 7-1. 7 8 (1H, m) , 1. 
90-1. 99 (1H, m) , 2. 10-2. 22 (2 H, m), 2. 3 
8 (3H, s) , 2. 53-2. 61 ( 1 H, m) , 2. 61-2. 71 
(1H, m) , 2. 82-2. 90 (1H, m) , 4. 02-4. 13 (3 
H, m) , 7. 10 (2H, d, J= 9 . 0 Hz) , ( 1 H, d, J= 9 . 0 
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Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mmm4 2 7 

5- [ (l-S/^n^^vl/tr^JJ i/l/-3-' jr**/~] - 4-^^-1 

5 MS :m/z = 2 8 6 (M+ 1 ) 

mMM4 2 3©^fe}^CTfrV\ OT{-*^l»!l4 2 8~H;5&#J4 32© 
Lfco tctd U Hi&#iJ 3 7 7 T*#fc 5 - (^!)^-3 — f A-^ 

WJ4 2 8 

10 5- [ (l-^^fc 0 ^y v^-3 — f/t') -lH-^yy^/V 
MS : m/z = 2 3 2 (M+ 1 ) 
H»iJ4 2 9 

5- [ {i-^vyfsvt^yVis-z-J/v) ~lH-4>?y-;is 
MS : m/z = 2 6 0 (M+ 1 ) 
15 HJfc#]4 3 0 

5- [ (i--r yr/ntvi'tf^y ^>--3— (a) -iu-^>y^- 

;V 

'H-NMR (DMSO-d 6 ) 6 ; 0. 91 (6H, d, J = 6. 6 Hz) , 
1. 20-1. 37 (1H, m), 1. 37-1. 57 (1H, m) , 1. 

20 6 4-1. 7 6 (1H, m) , 1. 96 — 2. 20 (3H, m) , 2. 58 
-2. 67 (1H, m), 2. 67-2. 76 (1H, m), 2. 90-3. 
•0 1 (1H, m) , 4. 2 0-4. 3 0 (1H, m) , 6. 9 7 (1H, 
dd, J = 2. 1, 8. 8 Hz), 7. 20 (1H, d, J = l. 9 Hz), 
7. 41 (1H, d, J = 9. 0Hz) , 7. 91 (1H, s) , 12. 8 

25 7 (1H, s) . 
mMM4 3 1 

5- C (1 -v^n^i/^Wfc'Xiy ^y-s-s jr^isl -lH-^y^/ 
MS : m/z = 2 8 6 (M+ 1 ) 
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MMW 4 3 2 

5- [ (1 -v^P^vUf^y -1H — (y?^~ 

MS : m/z = 2 7 2 (M+l) 
5 3SJfe0N 2 3©#&fc2pDTfrV\ ^T^1-|£»J4 3 3~HlfcM4 3 6© 
te^£-£j&Lfc 0 fcfcU ^»J4 0 4Ti#fc4-^^/V-5- (bT^ys?^ 
- 4 -^/l^^i/) - 1 ^^^-y^^iI^^ffiV^T^Ufc 0 
HJ6084 3 3 

4-^^-5- [ (i-^?yn^y 4-^/1") -lH-fy 

io ^v-/v 

MS : m/z = 2 4 6 (M+l) 
3 4 

4- ^A—5- [ (1 -^ntVl^fc^y ^^-4-^/1/) - 1 H — r 

15 MS :m/z = 2 74 (M+l) 
3 5 

5- [ (1 — ( y^x2\f^^.]}^-4~4M -4-^f;l/-lH 

— r 

K£ : 1 34-1 3 6°C 
20 »J4 3 6 

5- [ (l-^D^yf;vW!)^-4-^;V) ^^V] - 4-;*?vl— 
1 H-^>-^V-7^ 
IK/ft : 1 4 0~1 4 3°C 

^JfeM4 2 3 <D%mz.mKTft\t\ &Tte7frt2&foM4 3 7 -MMM 4 4 0 ©>ffc 
25 Lfc 0 fcfcU Uli 3 7 9 T*&1t 5 - (T^v- 4 — 

- l H-f >^/-/W4{^vvt^Lfc„ 
3 7 

5- [ (l-^^/VTif^^-4-^^) ^i/] -lH->f^/-/U 
MS : m/z = 2 4 6 (M+l) 
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mrnrn 438 

MS : m/z = 2 7 4 (M+l) 

mmm4 s 9 

5 5- [ (1 — IVfn \fjUr^l^-4-^M -lH-^fV^/- 

MS : m/z = 2 7 4 (M+l) 
HJfe#S4 4 0 

5- [ (1 -V* n^^^T^^-4-<r/V-) -lH-^fy^ 
10 — ^ 

^ : 1 3 8 — 1 4 0°C 

4 2 3 <D^fe^2gCTfTV\ ^T^^-rHJfe^I 4 4 1 ^MMM 444© 
^^Sr-^fifeb^o fcfcU ^4 0 7f#t5- (Tiffc 0 ^- 4 — T^^r 

vO - 4 ^yv- i h-> i >y^-^m^m^x^vit e 

15 HJ60i]4 4 1 

4- ^^-5- [ (1 -f?jVT1i<><>-4-JjU) ^-dr>>] - 4-J^/ls 

- i H-^yyy-^ 

MS : m/z = 2 6 0 (M+l) 
HSgfcl 4 4 2 

20 4-^^-5- [ (1 -yntf/VT^>--4— fA-) ^5/] - 4-^ 

MS : m/z = 2 8 8 (M+l) 
4 3 

5- [ (l-'C yynt 0 sUTHs<>-4 — ( /U) 
25 — f l/f^—JV 

MS : m/z = 2 8 8 (M+l) 
HJfeM 4 4 4 

5- [ (1 -f* n^^^UTif^^-4->f^) ahap-S/] - 4-^^V-l 
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jgbft : 1 2 6 ~ 1 3 1 °C 

^»J4 2 3©^fe^^-CfirV\ OT^^»!l4 4 5-^&fe#j4 4 9© 
te-^Sr^ffc LfCo fcf:U H»J 4 10 tWc c i s - 4 - [ ( 4 - 9vV- 

5 -g-J&LfCo 

4 4 5 

cis-N, N-v^?vV-4- [ (4-^f;V-lH-^vy/- A— 5 — f 

MS : m/z = 2 7 4 (M+ 1) 
10 mMM4 4 6 

cis-N- {4- [ lH-^i/^y*— A- *s 

$ o ^ - N - 7°n t>7 $ > 
MS : m/z = 2 8 8 (M+ 1 ) 
»$J4 4 7 

15 cis -N-3/^-4- [ (4 - ^ f/V- 1 H-f y^/-/V- 5 

MS : m/z = 3 0 2 (M+ 1 ) 
H»|4 4 8 

cis-N— T y^°nt:Vl^-4- [ (4 1 f >^y*~yl/- 5 
20 /W) v^n^f-^T^V 
: 166~168t 
H»J4 4 9 

cis-N-^D^yf;V-4- [ (4-^^vV- lH-> f )V- 5- 

25 Sb£ : 1 5 3~1 5 5°C 
H»J4 5 0 

2- [3- tV^y ! ^ 

3 7 7T*#fc5- (t°-<y ^V-3— -T^^v/) -lH-^y^ 
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As (43 m g , 0. 20 mm o 1 ) % 2 - 3— J —A* ( 8 4 m g , 0 . 
4 9mmo 1) % V $ A (7 Omg, 0. 5 Ommo 1) x N, N — 

f;^;l/A75 K (1ml) ©»^*bSr*aT 2 4H$NS#L fc„ 5iiKl"CitJR 

-c&tti) -ettfiiu 2- [3- (iH— ow—*- 5— ivi'^v') t°-sy 

v^-l-^/kl x^;-;Ml7mg, 3 2%) £r#fc 0 
MS :m/z = 261 (M+ 1 ) 

^IJ60!!4 5 0©»2|i:tm\ ^Tfc^-f^»j4 5 ltfMb^Sr^J&L 
10 fc 0 fcfc U HJfe#) 4 2 2 -e#fc 4-7 5 - ( t?^ D v?^- 3 — i A/Jr* 

HJS#J 4 5 1 

2 -{3- [ (4-7^- lH-^y^/- tV*JJ$? 
1 

15 MS: m/ z = 2 7 6 (M+ 1 ) 

mMM4 5 0©^fe^C-rfrV\ J^T(-^i-H»!l4 5 2<Dtt&to&&j&L 
fc 0 fc*!U ^WJ4 0 4-C#fc4-7^-5- (tf^y^V-4-^;^^ 

H»ij4 5 2 

20 2-{4- [ (4-^^-lH-> f ^^y*-/V-5-^yV) tf^PS? 
V— 1 -^^} ^ J— )V 
MS : m/z = 2 7 6 (M+ 1 ) 

H»j4 5 0©^i:$i:rm\ ^t(-^i-^»J4 5 -z<n>\\&m*&i&\, 

fc 0 fcfcU HWJ3 7 9t'#fc5- (T^ 0 V-4— f^^r^) -1H — T 
25 ^^-^fclS^teffl^T^Lfco 
HJ£#!l4 5 3 

2- [4- (lH->f JV- 5 -4 A,*-**/) TH/O-l-JA'] 

/—A* 

MS : m/z = 2 7 6 (M+ l) 
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. fc„ fcfcU ^»J4 0 7T#/c5- (X-fc?fc'^- 4 -^/l^* -4-^ 

mmpH 5 4 

5 2-{4- [ (4-^f;V-lH- f^) Ti?^°^ 
- 1 -> T/W^^y— A> 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 0-1. 6 0 (1H, m) , 1. 
6 5- 1. 8 5 (3 H, m) , 1. 85-2. 06 (2 H, m), 2.36 
(3H, s) , 2. 62 (2H, t, J = 5. 9 Hz) , 2. 65-2. 77 
10 (1H, m) , 3. 4 4 (2 H, t, J = 6. 4 Hz) , 4. 22-4. 42 
(2H, m) , 7. 0 8 (1 H, d, J = 8 . 8 Hz) , 7. 2 7 (1H, d, 
J = 8. 8 Hz), 7. 99 (1H, s) , 12. 85 (1H, s). 
5 5 

5- [ ^-3— <;V) - 
15 ^ *jr*S—JW£t& 

mmm 422 -e#fc 4 - ^ 5 - ( y v^- 3 — r a^=¥ - 1 h 

( 9 2 m g , 0 . 4 0 mm o 1 ) % f^H ( 2 4 m g , 0 . 4 0 
mm o 1 ) N 1 -oi^vv- 3- ( 3 ' - ^ 5vl^T lf» -bAr^M 5 

jtttt (77mg, 0. 40mmol) % l-tKo^^/MJT^ 
20 — ;V (54mg, 0. 40mmol) , N, N — i?^ =f-)\>-fc)V&7 X K (1. 5 
ml) ©l^thyxfyl/J^y (0. 14ml, 1. Ommol) 
mi 9B#raSH$Lfc„ l^ifeai^/u (1 0 ml) /hAoi^ (l 0 ml) 

IW)re*RU rnnMWfcvMim&Vit. »y^At«f, Mitt 

SL5 - [ (1 -Tir^vH^y V^-Z-4)V) - 4-^^-1 

25 H-fy^/l' (8 4mg, 7 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) S ; 1. 3 0-1. 5 5 (1H, m) , 1. 
60-2. 05 (6 H, m), 2. 34(3H, s), 3.10-4.46 
(5H, m), 7. 10-7. 20 (1H, m), 7. 29 (1H, t, J = 
7. 9Hz) , 8. 01 (1H, s) , 12. 88 (1H, s) . 
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7t 0 fefcu mmms7 7-vmtc5- (f-<y^^-3 — fAtf**» - 1 h- 

5 6 

5 5- [ (l~T±^U^Viy^-3-4M ttiA - lH-^y^/^ 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 5 8 (1H, m) , 
1. 58-2. 07 (6H, m), 2. 34 (3H, s), 3. 13-4. 
5 2 (5 H, m) , 7. 29(1H, dt, J = 2. 6, 9. 0 Hz), 7. 
2 2-7. 2 9 (1H, m) , 7. 39-7. 47 (1 H, m) , 8. 04 
10 (1 H, s) , 1 2. 9 1 (1 H, s) . 

fc 0 tz.it U MMn 4 0 4 Tllfc 4 - * J-sv- 5 - (\f^<])V>y-4 -4 ;v** 

^) -1H-- (^¥y-fr%mmzm^x&i$,Ltc 0 

mmm4 5 7 

15 5 - [ (1 -Tir^^y ttiS] - 

M£ : 1 6 1~1 6 3°C 

mwu 5 5<D^m^mzxn^\ uT\^-tMmm4 5 8©^m^l 

fc 0 fc£U ^ffif!3 7 9t*#fc5- (T-fef/^-4 — f/K^i/) — 1 H — f 
20 ^yy-^^^^c:fflV^T^b^: 0 
H^J4 5 8 

5- [ (1 -T±^T^/<y-4-4^) ttiS] - lH-^y^^/V 
1 H — NMR (CDClj) 6 ; 1. 6 0- 1. 8 0 (3H, m) , 1. 8 
0-2. 40 (7 H, m), 3. 44-3. 87 (3 H, m), 4. 43-4. 
25 5 6 (1H, m) , 7. 02-7. 10 (1H, m) , 7. 10-7. 22 
(2H, m) , 7. 9 7 (1 H, s) . 

H»!l4 5 5 <Djjmz.WZXft\,\ ^TC^-rHWJ4 5 9 (Dit^^^L 
tzo tctc U MfeM 4 0 7 fit 5- (Tif 4 -- ( )VJr* ix) - 4 - * =f~ 
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5 9 

5- [ (1 <M 1r*V\ - 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 70-2. 10 (10H, m) , 
5 2. 3 7 (3 H, s) , 3. 38-3. 53 (3 H, m), 4. 26-4. 4 
2 (1H, m) , 7. 07-7. 19 (1H, m), 7. 19-7. 31 (1 
H, m) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mMM4 5 5(D^m^mcxm\ sxr^-rmmm4 6 oo^^-a^L 

tc 0 fcfc'U MMffl4 1 OTWcc i s-4-[ 
MMM4 6 0 

cis-N-{4- [ (4-^^;V-lH-^y^y"—^5--f;V) ttVl is 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 0-1. 7 0 (6H, m) , 1. 
15 70-1. 94 (5 H, m), 2. 43 (3H, s) , 3. 6 3 ( 1 H, s) , 
4. 35 (1H, s) , 7. 10 (1H, d, J = 9. 2 Hz) , 7. 27 
(1H, d, J = 8. 8 Hz) , 7. 94 (1H, s) , 8. 00 (1H, 
s) , 1 2. 8 5 (1H, s) . 

mmm4 6 1 

20 5- [ (1 ~^jv\f^) 3— (A>) VI - — f 

HWJ4 5 5 T?#fc 5 - [ ( 1 -T-fe^t 0 -<y vV- 3 **V] - 

4-^^-lH-^y^/V (5 5. lmg, 0. 2 0 2mmol) , *i 
itV f^AT;!'^^ (40mg, 1. 1 mm o 1 ) . Tf7tKn77> 
25 (2ml) ^^8 0^2. 5B#P^#Lfc 0 ®&f£&7k^U tK (0. 
0 4ml) , 2N-7kmti-.h}) $J±7kmm (0. 08ml) , tK (0. 12 
ml) SrJKfclDjfcfc. 55aKiTJtJRS:KS5feU *Jfc«r«*3L BM^£v-y. 

5/l5/l« "CMSIU 5- [ (l-i^Hf^y (Vl/) ^ 
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**/\ - 4-^;k-lH-^fy^;V (Hmg, 2 8%) £#fc 0 
MS : m/z = 2 6 0 (M+ 1 ) 

»4 6 i©»fctfTi/\ uT^-rmmm4 6 2^^^^l 

fc 0 fcfcU 5 6X'#fc5- [ (l-T-fe^tf^!;^>'-3-'1';U) 

5 - 1H- r^^-^^^ffiVNT^Lfcio 

mmm4 6 2 

5- [ (l-m^vH^y ^-3-^) ^-drv-] - lH-^y^/-/V 
'H-NMR (DMSO-d 6 ) 6 ; 0. 8 9 (3H, t, J = 7. 2 Hz) , 
1. 26-1. 48 (2 H, m), 1. 6 2-1. 7 2 (1H, m) , 1. 8 
10 4-2. 05 (3 H, m), 2. 2 7 (2H, q, J = 4. 2Hz) , 2. 3 
3 (3H, s) , 2. 50-2. 60 (1H, m) , 2. 78-2. 87 (1 

H, m), 4. 00-4. 10 (1H, m), 7. 08 (1H, d, J = 8. 

8 Hz) , 7. 2 3 (1 H, d, J = 9. 0 Hz) , 7. 9 6 ( 1 H, s) , 
12. 8 3 (1 H, s) . 

15 mmm4 6 1 o^itict^\ uti^tmmph 6 ^(o^m^^x, 

fc 0 fetch, ^»J4 5 7-C#fc5- [ (l-T-fc^vVfc'^y (M 
ir^^l - 4-^^/^-lH-^>'y^^^^il5fs|•(^v^T^L7t 0 

4 6 3 

5- [ (1 -:x^fcv<y ^^_4_^ 7 p) ^^/] - 4 ^=p,p_ 1H — f 

20 

'H-NMR (DMSO-d 6 ) 6 ; 0. 98 (3H, t, J = 7. 1 Hz) , 

I. 56-1. 70 (2 H, m), 1. 81-1. 9 2 (2H, m) , 2. 0 
3-2. 16 (2H, m) , 2. 30 (2H, q, J = 4. 2Hz) , 2. 3 

9 (3H, s) , 2. 6 2-2. 7 2 (2H, m) , 4. 08-4. 18 (1 
25 H, m) , 7. 11 (1H, d, J = 8. 8 Hz) , 7. 27 (1H, d, J 

= 9. 2 Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

Hi£#j4 6 1 ©»iCt|Tl\ &T\Z.7F'f$mm4 6 4©jM^L 
fc 0 fcfcU 4 5 8 T*#fc 5 - [ ( 1 -T±^;VT^^- 4 -JM 

- 1H- fy^/-7^WMKm^X^Ltc 0 
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HI&M4 6 4 

5- [ U-^A^T^O-4->fM - lH-^y^-> 

MS : m/z = 2 6 0 (M+ 1) 

mmM4 6 1 (D^m^m^xm\ ur^i-MM^u 6 s^b^^^L 

5 tc 0 ft1£U H^J4 5 9T*#fc5- [ ( 1 -T±^T^i^>- 4.— (M 
**>1 - 4-*^-lH-J>>y>?-jVZ]WMfc%^X&J$,Ltc 0 
MMW4 6 5 

5- [ (1 -^jVT^'^s- 4-4 )V) a^S/J - 

10 1 H — NMR (DMSO-d 6 ) 6; 0. 96 (3H, t, J = 7. 1 Hz) , 
1. 40-1. 57 (1H, m) , 1. 68-1. 85 (3 H, m), 1.8 
5-2. 04 (2H, m) , 2. 36 (3H, s) , 2. 4 0-2. 6 8 (4 
H, m), 4. 34-4. 41 (1H, m) , 7. 08 (1H, d , J = 9. 
1Hz) , 7. 2 7 (1 H, d, J = 9. 5 Hz) , 7. 9 9 ( 1 H, s) , 

15 1 2. 8 5 (1 H, s) . 

UW\4 6 1 ©#&K:2£iCTfTV\ OT^1-|l»ij4 6 6^b^$r^L 
Tt, fcfcU HJfe^H 6 0T*#fcci s-N-{4- [ (4-^/V-lH— 

20 %W\ 4 6 6 

ci s -N-m^b- 4- [ (4-^^- 1 H — T A-5-- - ( jU) Or* 

MS : m/z = 2 7 4 (M+ 1 ) 
MMffl 467 

25 4-^ h^>-lH-^y^/-;V-5-^/l/ * Zls^jV**- 

(a) 2-^h^-l- (^h^v^^h^>» -4-- hn^i?>tf?^j& 
2-^ h^^-4--fD7x/-;> (1. 0g, 5. 9 1mmol) 
pp^^ (2 0ml) mWK, O'CfcTN, N- *M V -fu fcWm^r 5: ^ 
(1. 2 4ml, 7. 0 9mmo 1) , ^on^ h^fyn-f;!/ (o. 4 
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9 4ml, 6. 50mmol) x IftTh^^WV^-^ (218mg, 
0. 5 9 1mm o 1) £2JP*. % 1 B#P^^{£#*& Lfc 0 1 5H#M& N 7jc (5 0 
ml) K$Wnn*M (5 0mlX2) TfttttiU ^Jl&*fctoi»^* 

(p< h*v^ h^rf) -4--fn^<ytV (1. 2 6g, 100%) 

(b) N-C3-* h^th*^ 7x^]-2, 2-v? 

2-;* h^v^-1- h^v^ h^rvO -4--hn^>fy (1. 2g, 
10 5. 6 3mmo 1) ©g^oe^ (30ml) fflfclz.^ IlfiCtl 0%-P d/ 
C (120mg) ^nx.7X^#ffl^TCUfc 0 3 0M> ir?^ 

> (0. 546ml, 6. 7 5 mml) „ WkX'^JA' (0 . 7 6 3ml, 6. 
1 9mmo 1) tttox., 1 Kft4^tCttft&Mc* 

15 7"h y !7^tK^^D^., (10 0ml) \ZJ^\JSm^/^ (5 0ml 

X2) T-ttWU ^rmi?:^7M^^^!7AT'^;jtiLfc 0 £;ft£^JE»SI 

frX~miti) T?*»»U N-[3-7< h*<>-4- b^V^ h^rvO 
- 2 , 2 - 9vK7°n/-?;yT 5 K ( 1 . 4 8 g, 9 8%) £#fc 0 

20 (c) N-[3-* h^f-4- h*v^ -2-^f-/l/7cc=/U] 
-2, 2-v ; ^^7 0 n^VT 5: KO-^fife 

N-[3-^ h^>-4- (^h^V^h^V) :7^~/V]-2, 2-^5^ 
7*0^75 K (5 0 Omg, 1. 8 7 mm o 1 ) ©7 h 7 t: Ko 77 S S ( 1 0 
ml) &mZs -15°CfCTl. 5 9M-n-7*f/HJf7A (2. 9 4ml, 4. 

25 6 8mmol) SrJITU OTCTfcTttfc* fc*ffiLfc 0 2B#IHHiK a^fc^^vv 
(0. 175ml, 2. 8 1 mm o 1) Ofhn Kn77> (0. 5 ml) 
i££?STU ll#M&Mfc:#i&Lfco HUFI^ K&J&iK&Tk (5 0ml) 

\z&\^m.^>v (3 0mix3) -e#mju *»ii^*5W^^v9A-e 
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a- (^•fis/mmx-T-^-emm x-mmu n-[3-* h^>-4- ^ 

(4 2 4mg, 81%) £#fc 0 

(d) 4-1(2, 2-^f;V7 B D^7^) 7^;]-2-^ 
5 ^f/V7x^V 

2-^Wn/^7U' (3 0 0mg, 1. 07mmol) 
(3ml) *ttKl % MlC*5V>t6N-*Bl7kflS«! (0. 3 5 5ml, 2. 13 
mmo 1) *ffiTL1t 0 Rj&JfcJfc&Jic (3 0ml) fcl&U Mfc:* 

io ^ (3 0mix2) Tidiu wmt^frm&t&ft'k&kvmwt* M^mm 

^y**y?M.-?fflkV± 0 ^M»£Sit#btifcM<Z)k o y^y (3ml) 
mmz, OtKlT^ n !) K (0. 091ml, 1. 17 

mmol) 6 OtJIdtoiftLfco 2. 5^^, SM^Mllt 

#£>*lfca?f£7k (5 0ml) Kl^U Mfcc'Tvl' (3 0mlX2) T*&lfcB U 

;^7A^u^f^77^- (^^f-V/H^^T^tH) Tif^U 4- 
[ (2, 2-^^vK7 B n/V^A') T^y]-2-^ h^iX-3-^^7^^ 
)V h ( 3 3 8 m g , 10 0%) 

(e) 4- (TtW^y) -2-* h^'>-3->Wx^ p**^ 
20 f<Z>£*J& 

4-[ (2, 2-^f;V7°o/V>f;l') 7^;]-2-^f^r'>-3-^^ 
^ ^^7;^^- b (2 2 3mg, 0. 7 0 7mmol) (Dn-^^ 
/-^ (2ml) jfi?Rfc % 0%-WERak»tt (4ml) SrlTL, 10 

0°C^#Sbfc o 14^ (5 0ml) fcl^U TkBMb^ h U 

25 !7A7k^T*pH=l 1 t Ltc a Zft&mWt^'f-sl' (50mlX3) tifflU 

(5ml) &mZTK°V (0. 0 6 9ml, 0. 848 

mmo 1 ) N IStK^ (0. 073ml, 0. 778mmol) SrJPxi, 6 0°C 
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Hi) "CllUt, 4- (7tW^) -2-* h*5/-3-^^7a:=^ p< 
Z^XjVfc*- Y (1 5 4mg, 7 9%) £r#fe 0 

(f) l-T±^/U-4-?i V^-y-lH-4^yV-/V-5-4^ 

(15 0mg, 0. 5 4 9mmol) OSI^(l. 5ml) 
MKlT*fe*Wft (1 5 5?1, 1. 6 5mmo 1) , ^Th^^T^- 
!>A (8. 8mg, 0. 0 2 7 4 mm o 1 ) % ffiStfj}) ^ (108mg, 1 . 
10 1 Ommo 1 ) , I»V7^l' (0. 096ml, 0. 27 4mmo 1 ) £ 
Mz-tCo 8NflSIi, M^y7$^ (0. 0 3 7ml, 0. 713mmol) 
^ilflOLfco Hfc2«FM«, tK (2 0ml) \C&\*8&k^A' (2 0mlX2) 

15 ttftlU l-7W-4-^ h^-lH--fyy , /-/l'-5->f^ 
*7l//j^-f (llOmg, 7 0%) £r#fc 0 

(g) 4-^ h=3r'>-lH-^y^/-;i/-5-^^ y^y^*^-h© 

20 h (lOOmg, 0. 35 2mmo 1 ) ©7 h7fc Kd77^ (1. 0 

mi) \ (i. omi) mm\^s ^tex2M-7kmkv^ i ?j»7kmm 

(0. 3 5 2ml, 0. 7 04mmo 1) SrMfc, 1 ftffl&, 7K ( 1 0 ml) 
fc^LMftaL^vv (2 0mlX2) ttttiU %«BSril*«Elft^^i/^A-Cft 

25 (^y-is/mm^frx-mm) tmiu 4-^b^>-iH-^^/-^ 

^^/Hfc*- h (8 0mg, 9 4%) £#fc D 
M : 1 3 0—1 3 it: 

mmm4 6 8 
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###]4T^#fclH-- /V (1. 60g, 0. 0119 
mol) ©7h7tFn77> (5 0ml) fcSSfcKl, ififCTN-^nn^/N^I 
(1. 5 9g, 0. 01 19mol) ^JP^fc 0 1 B#l^ 4 0°CKl#M&L 
H(C2H#P^ 5 0°C^tfc o 5B#f B m> ,KJS^£7k (10 0ml) JO£U 
5 SSif/U (1 0 0ml X 3) T'&ffiLfco ^Jl£&*am^^>!7 AT* 

(-^^^/I^^^T^tti) T*ftgl U4-^on-lH--T l/^S-JV- 5 
(1. 7 3 6 5g, 8 6%) 
1 H — NMR (DMSO-d 6 ) 5 ; 7. 09 ( 1 H, d, J = 8. 8Hz) , 
10 7. 33 (1H, d, J = 8. 8Hz) . 7. 90 (1H, s) , 9. 71 (l 
H, s) ,13. 1 0 (1 H, s) . 
MMM4 6 9 

4-^ h^v^-lH— < 5 -3r~fr(D&J& 

(a) 4-^ h^^-lH-^>-^y'-7^-5— Ol*- 2-- hn^^ifv;* 
15 A-**- h<D&J$ 

mmm4 6 7^?fe^ltCTS^^^V^^L7t 0 fc£U H»H 6 7 
(c) T^/&LfcN-[3-^ h*i/-4- (^h^rv^h^v/) -2-^^ 
7^^]- 2, 2-^f;V7°n/^7^ K^^fflV^c 0 
(Tp) 4-p< h^-lH- T>^/-/V-5-^--/KD^ 
20 Y-^ri/- 1 H — <V?^S-?\<- 5-> f/b 2--hnXyfy^/^ 

-h(40mg, 0. 1 1 5mmo 1) ©N, N-^fMM7^ K (1 
ml) SBfcfc:, 0°Cf£T^-fe^!7A (4 5mg, 0. 13 7mmol) , 
7*.;-;V (2 4ml, 0. 2 2 9 mm o 1 ) *Mx.tc 0 3 RfcmWZ 
7k (2 0ml) fc^U fftfc^A' (2 0m IX 2) TttfcBLfco ^f«JiSr^7K 

^n-7b^7Y- (^l^/gW^^TitfctJ) T^IHL4-^ h^f-V- 1 
H-- - f ^V-zl— 5-*--/V (19mg, 100%) £#fc c 
1 H — NMR (DMSO-d 6 ) 5 ; 3. 97 (3H, s) , 6. 95 ( 1 H, 
d, J = 8. 7Hz), 7. 00 (1H, d, J = 8. 7Hz), 8. 01 (1 
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H, s) , 8. 57 (1H, s) , 12. 81 ( 1 H, s) . 

Sr^bfc. fc/cU Hife#!l4 6 8^U4-^nn-lH->fy^-/U 

- 5 -^-/l^IgCJftKlJBl^fc,, 
5 7 0 

t r a n s -3-[ (4 - ^ o n- 1 H-^f 5 -- </V0 

^ : 1 4 2~ 1 4 4°C 

H»!|4 7 OO^jSfelUfllfrRl&Srff J5fiV\ ^T^-fll^j4 7 1 0D«fb-£& 
10 L7t 0 fcfcT U HJfeflN 6 8 T^EE Lfc4-^DO-lH->f 

- 5 -^-/VSrJDSTOfcJflV^o 
HJfe^H 7 1 

c i s - 3 -[ (4-^nn-lH-^^/-;U-5-^;V) ^-=¥->]->^n^ 

15 1 H — NMR (DMSO-d 6 ) 5 ; 0. 92(1 H, m),l. 17(1 H, 
m) , 1. 2 3 (2H, m) , 1. 7 0 (2H, m) , 1. 9 6 ( 1 H, m) , 
2 . 10 ( 1 H, m) , 2 . 5 3 ( 1 H, m) , 4 . 16 ( 1 H, m) , 7 . 3 
0 (1H, d, J = 9. 0Hz) , 7. 45 (1H, d, J=9. 0Hz) , 8. 
0 1 (1 H, s) . 

20 mmmA i o(o^m\z.m^x^^n^\ uT^-tmifow* 1 2 

- 5 -^•-^m^m^tc.o 

7 2 

trans-4-[ (4-^nn-lH-^^/-/V-5-^;V) tf-*$/h>* 
25 P^rif-^T5> 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 13(2 H, m) , 1 . 42(2 H, 
m) , 1. 7 5 (2H, m) , 1. 9 8 (2H, m) , 2. 6 2 ( 1 H, m) , 
4. 17 (1H, m) , 7. 30 (1H, d, J = 9. 0Hz) , 7. 44 (l 
H, dd, J = 0. 8, 9. 0Hz) , 8. 01 ( 1 H, d, J = 0. 8Hz) . 



WO 02/100833 




PCT/JP02/05609 



$ttft|4 7 3 

2-^b^-5-^bD^/h!)7;Vt7'f K (5. 0 8g, 2 3. 0 
5 mmol) (D*$J—)\> (200ml) ^10%Pd-C (5 0%^**, 
2 5 0mg) £Sfc6PU MT#JBE©**#BB*T3. 5l*MfifeaUW^L3t. -fe 
h5i&Lfc&, ^BE»«|$fc@LT N 4-^fdrv--3- (MJ7;l/tn^f 
^) T- y > (4 . 6 7 g , 10 0%) 
MS : m/z = l 9 2 (M+ 1 ) 
10 (b) N- [4-^h^>-3- (MJ7;^n^f^) 7 -2, 2 

-^f;^n/^7 5 K 

4-* h^V-3- y?Virn^^-;V) T=-]) > (4. 2 9g, 2 2. 4 
mmol) O^on^V (4 5. 0ml) Wfcfc V V ^JVT 5 V (6. 2 
4ml, 4 4. 8mmo 1) SrSfe&DU *fC?fr VtzM, atffcfcV<n«f/U (2. 8 4 
15 g, 2 3. 5 mmol) £ 5tflTtfco t?IHl UT 1 ^M«M 

^^7R-egfe#m> «6zK«E»^by»>^ft»U 5iS, «JEj»3l6UTN- [4- 
(hV7A'*t**?-M 7z-;l/] -2, 2 - i?^ ^7K7°n/N 0 :/ 
75 K (6. 1 6 g , 10 0%) £#fc 0 
20 'H-NMR (CDC 1 3 ) 6 ; 1. 3 2 9H, s) , 3. 8 9 (3H, 
s) , 6. 96 (1H, d, J=8. 9Hz), 7. 31 (1H, br 
s), 7. 63 (1H, d, 3=2. 8Hz) , 7. 76 (1H, d d, J= 
2. 8, 8. 9Hz) . 

(c) N- 14-* h^r^-2-^^-3- (h!)7;^n^^) 
25 /l'] — 2 , 2 - f;U7o /^T 5: K<D^J& 

N- [4-^h=¥^-3- (MJ 7^0^^) 7i^V] -2, 2-*?* 
Wn^>7U' (5. 9 0g, 2 1. 4mmo 1) ©ff7kKo77^ 

(7 0. Oml) ^-1 0 15°C\^m^ 1. 5 7M ;/W;V-7 

^Jlsyf-VJ* / ^*^WWL (3 3. 5ml, 5 2. 5mmol) MOt 
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WLtZo ^Ltl»-3 5 4 0WiPI> 3-K^^>- (1. 5 

3ml, 24. 6mmol) £r 1 S^fltlTtfco 5 ~ 0 t^T*:^. 

(6. 2 3g) %mc 0 ^!)*«7A>>P-7f^77^ (^^f-^/^ 
^y:/DfcVl^-7VV=l/lTi£i±J) TitMU N- [4-^ h3->-2- 
^ 3 - ( h y ^/U) 7 ^ - 2 , 2 - 5vK7°n /-?^X 

5 K (3. 2 0 g, 5 0%) =§r#fc 0 
10 1 H — NMR (CDC 1 3 ) 6 ; 1. 3 5 (9H, s) , 2. 3 1 (3H, 
q, J=2. 9Hz), 3. 86 (3H, s), 6. 87 (1H, d, J=9. 
0Hz) , 7. 08 (1H, br s) , 7. 57 (1H, d, J= 9 . 0 
Hz) . 

(d) Y*i/-2-*=f-j\/-Z- (HJ7;^D^f^) T-y^O-^ 
15 i& 

N- [4-p< h^ix-2-^^-3- (H7^tn^f^) 7x^;V] - 

2, 2-v ? ^f;U7°a/^/T$ K (3. 15g, 10. 9mmol) £7K$Mfc# 
y»7^(3. 20g, 57. lmmol) IrxfW^^-yV (31, 0 
ml) *pXfe*fcl 6 0 < C*T«LT2 0 B#Mm«# Lfc„ S^S«Sr*i^ 

20 o a *;UA-e#IB»{±S U «£*i £ 1 Naffltejc*ttt?*ffittUi L> ^ <D?m & 2 
N^fiMk^-b y »7^7K^^T^7Jyft(CL^nn^^AT*^3[Hlttttl^tTo 

h*i/-2-t^sU-3- (M)7>tn^f;V) T~y^ (1. 1 
0 g , 4 9%) £#fc 0 
25 1 H — NMR (CDCI3) 8 ; 2. 25 (3H, q, J=2. 4Hz) , 

3. 79 (3H, s), 6. 76 (1H, d, J= 8 . 8Hz), 6. 82 
(1H, d, J=8. 8 Hz) . 

(e) l-T-fe^A— 5-^ h*ci/-4- (Mj7;^n^f;l,) _ 1H _^ 
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^ 208 

4-* h^>-2-^3vi'-3- (h y t~v y (513 

mg, 2. 5 0mmol) (D^m^^ (3. 0ml) ^(cMtR^ (377 
Ml, 4. OOmmo 1) £^iSTifTLfc 0 @{bLfcS^(-^^^ (4. 
5ml) ^Px., ^fc6 Stlt^filTl 5^IW#lt. ±l$Lfcfc 
5 ^^a*T*^« s MMfcWt (7 0 8 /z 1, 7. 50mmol),ft^7^ 
W^^7'd$K (4 0. 3mg, 0. 12 5mmol) , 
A (4 9 lmg, 5. 0 Omm o 1) % Wffl&J V^y^JV (4 3 7 » 1 , 3. 
2 5 mm o 1 ) ^fff^fiT^D 5 °C£ U6 P£|BJ#iaflfc# L 

10 7K«^^v^Ar1£'J&U »EE*libTtt^fi»ft (8 0 0mg) 

^ 5vP) - 1 H — f ^/-/V ( 4 9 6 m g , 7 7%) £#fc 0 
1 H — NMR (CDC 1 3 ) 6; 2. 79 (3H, s), 4. 00 3 H, 
15 s), 7. 33 (1H, d, J=9. 2Hz) , 8. 2 4 (1H, m) , 
8. 63 (1H, d, J=9. 2Hz) . 

(f) 5-t h*i/-4- (h!J7/l/tn^f;l/) -lH-^yy^;^ 

1 -T-fe^V- 5-t h*->-4- (hy7/^n^^) -iH--fy^y 
20 — ;V (493mg, 1. 91 mm o 1 ) (D*$; (3. 8ml) b^YyM 
KP77V (3. 8ml) (DW&&m^6N-7m4k'tYy VAs^mWl (3. 8 
ml, 23mmol) ^IfitlTU $ h {C^T 5 B#^MfK# LTto 
U^RJS^CI 2N-i«*#tt (1. 5ml) 1 Nttfflfe*$ft (*&2ml) 
Sr«SftITUpH8-9(nU ^Ptt»jKS:WE«*L*:. £Cfc6£ifcJg:^& 
25 7KT*#-|RLT6i§s *8fcU »JEEftj»LT5-^ h*^-4- (h'j7;Vtn^ 
^) - 1 H— < 1/ ( 4 0 0 m g , 9 7%) £#fc 0 
1 H — NMR (CD C 1 3 ) 6 ; 3. 98 ( 3 H, s) , 7. 27 ( 1 H, 
d, J=9. 0Hz), 7. 67 (1H, d , J= 9 . 0Hz), 8. 20 
(1H, m) . 
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7 4 

4- (MJ7;Ptn^f;i/) - 1 f IspS—As- 5 -3— ;MZ><£j& 
HJfe#ij4 7 3t*#fc5-y h*S/-4- (MJ7/Vtn^^) - lH-^fy 

^;V(3 9 5mg, 1. 83mmol) ©^do^V (5. 0ml) i 

5 MfeWLZ- 3 0 4 Otfc:#£P^ lM£»5i/^on^y^ 

(3. 8 4ml, 3. 84mmol) £ 5#IHTCiBiTLfco -30^^*11: 
2 0°C*-C#?abT5. 5^f«i#tfc 0 ±j£LfcK&&£0~5 < CK:?& 
tKtK^SA L?cfc, 5 % fi^g^ h y 17 AtK^ST? p H 5 ~ 6 fcfSSi U 

10 ft 5% £*fcfcT?i5fci#-&, *Mc«B^*«>!7i>-Ctt*U iffMLT 
^nn/JvWvfS;&>bJl$-5-^ 7;V*n^f;V) — 1 H— 

>W—A'*'( ls<Dm&J$M0 (2 8 0mg) £ N IBR^/Uft^fe 4 - (hV 7 
;v*v * f-sv) -1H-4 5 J xom&fmi (145 

mg) ftf*fy*^*?A^ovb^77-f- (^pp*M/ 

15 ^m^^=4/ / lT*^tH) T«l, 4- (f^^P^f/l') -1H- T 
VW—fr- 5 /V ( 9 5 m g , 2 6%) £#fc 0 

'H-NMR (DMSO-d 6 ) 6 ; 7.12 (1H, d, J= 8 . 8Hz) , 

7. 66 (1H, d, J=8. 8Hz) , 7. 91 ( 1 H, m) , 10, 
2 3 (1 H, s) , 13. 25 (1H, br s) . 

20 nmm 407 (D^mvm crs^srff mT^^-rn^j 475 <ott&m 

Sr^fiK Ufc. fcfc LHH^J 4 7 4 4 - ( h D p< fvU) — 1 H — i 

mMW4 7 5 

5- (Tif^^-4— (;l>$-*i/) -4- (MJ7/Vtn^f;V) -lH-^fV 

25 y*;—ji> 

'H-NMR (CDClj) 5 ; 1. 5 7-1. 7 0 (1H, m) , 1. 85 
-2. 20 (5H, m) , 2. 86-3. 12 (4H, m) , 4. 72 
(1H, m) , 7. 19 (1H, d, J= 9 . 1Hz) , 7. 61 (1H, 
d, J=9. 1Hz), 8. 1 6 (1H, m) . 
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MMW4 7 6 

2- (lH->f^/-;P-5->f^^) T~])><D&J$ 

•gjzTkmmw^T. mnms5 2x*mc5- (2-^^7x^i/) -ih 

(56. 7mg, 0. 222mmol) ©g^^/v (3ml) 
5 k*9J—fr (3ml) (Djl-a-^^i&^T 1 . 5^P B m#tfc 0 

UfcfK 5$£M^U 2- (lH-^^y-/V-5-^ r^3-» r-y^ 
(34. 5 m g , 69%) £r#7b 0 
MS :m/z = 2 2 6 (M+ 1 ) 
H3iM4 7 7 

10 N— [2- (1H — T^^V— ^-5 — (fr^is) T-fefT^K© 

HW!l4 7 6T#/c2- (lH-^y^^-S-^'/Wv') T=-V^ 
(3 4mg, 0. lSlmmoDCfD^dmDWl^ ^.ICTfl 
7kmi® (0. 0 4ml) ^P^T> ^ft^^MT 2B#P H m^Lfc 0 ^J£t££0 

JEW* LX'&t>tltcB&%, 7h7fc KP77^ (1ml) (lm 
1) i©^^*^ lN-7K^k-7-hy !>i»7X^ (1ml) $r^P^ N 

20 »l£$t7.ki«^- h y 7At«U ^^M*U#^tLfcaS^rv'y 7J 
W7A^nvf^77^- (^nn^/VA/^ /V) T^Mi-^ntiC 

£9, N- [2- (1H — f7V^v-) 7x^] TirfT 
5 K (3 2mg, 7 9%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8; 2. 05 (3H, s), 6. 70- 
25 6. 7 9 (1H, m) , 6. 95-7. 10 (3 H, m), 7. 12 (1H, 
dd, J = 2. 0, 9. 0Hz) , 7. 32 (1H, d, J = 2. 0Hz) , 
7. 57 (1H, d, J = 9. 0Hz) , 7. 9 5-8. 0 5 (2H, m) , 
9. 49 (1H, s) , 13. 09 (1H, br s) . 
$mM4 7 8 
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U-)\< 2- ( 1 H-^f i/^/-^- 5 '<>y^-h(D'£& 

(a) 2- (3-^f;V-4-^hn7i;^» ^yy'x^ h<£^ 
fife 

5 -7^tn-2--fn hAocV (i. Og, 6. 4 5mmol) k-frV^ 
5 ^K^^^^x^ (1. 18g, 7. 74mmol)©N, N— 5?^^*^ 
(8ml) mmc, (1. 1 6 g, 8. 39mmol) 

10 7>f- ^f-^/ftH^^A'* 1 0/1 -etSgPtti) tCT*lt$!lU **?JV 2- 
(3-^^-4--ho7i;^i/) ^yyx^ h (i. 8 8g, 8 5%) % 

'H-NMR (CDC 1 3 ) 5 ; 2. 59 (3H, s) , 3. 78 (3H, 
s) , 6. 70-6. 82 (2H, m), 7. 12 (1H, dd, J = ll, 
15 8. 0Hz), 7. 35 (1H, ddd, J = l. 1, 7. 5, 7. 5Hz) , 
7. 5 6-7. 6 5 (1H, m) , 8. 02 (1H, dd, J = l. 3, 7. 
5Hz) , 8. 05 (1H, d, J = 8. OHz) . 

(b) 2- (4-7^;-3-^f;V7x/^y) s<y>r^—h<D& 

20 $-J£*fi?#ffiMT\ P^/l" 2- (3-^^-4-=hn7*;^) ^ 
✓at— h (1. 85g, 6. 44 mm o 1 ) ©Bffifecc^ (15ml) £ ^ J 
-)\> (8ml) <BiB£fc#££i&fcT5l$M*#l,fc, iixSr5iSL^ % 5^ 
SrfciffiU 2- (4-T$ y- 3-^^/V7^y *c*S) -<>y^— h 

( 1 . 5 2 g , 9 2%) <M#fc 0 

25 'H-NMR (CDC 1 3 ) 6 ; 2. 1 6 (3H, s) , 3.8 7 (3H, 
s) , 6. 65-6. 82 (3H, m), 6. 85 (1H, dd, J = l. 
1, 8. 4Hz) , 7. 06 (1H, dd, J = l. 1, 7. 7Hz) , 7. 
30-7. 40 (1H, m), 7. 85 (1H, dd, J = l. 7, 7. 7 
Hz) . 



WO 02/100833 




PCT/JP02/05609 



(c) ^fvl/ 2- {1H-4>?*S—A'- ^/x-b© 

t^A, 2- (4-r$y-3-^^7aiy 'Oi/rc— h (500 

mg, 1. 94mmo 1) ^ (5. 7ml) rtU^O'C^T^ 
5 m (1. 0ml) „ T^-^A ff77;^D^^h (6 9 3mg) .SrJD 
t7t 0 C©M»jftlC3E«llil^hy «7^7K^ (1 34mg/lml) Sri&Tbfc, 

ml) M?U iil:tSi*!)7^ (381mg, 3. 88mmol)<bl 
10 8-^7<7^-6 (15mg) 2B#RS8fc#Lfc 0 C<D«$^f&fa 

(^ttn*/W>./^/~/P=7 0/1) fcT*t»U 2- ( 1 H — 1 

>?>T-fr-5— -itVir**/) ^O-^cc-h (15 7mg, 21*13 0%) £# 
15 £:„ 

'H-NMR (CDC 1 3 ) 6 ; 3. 85 (3H, s) , 6. 92 (1H, 

dd, J = l. 0, 8. 3Hz), 7. 12-7. 28 (3H, m), 7. 

4 0-7. 5 2 (2H, m) , 7. 92 ( 1 H, dd, J = l. 8, 7. 9 

Hz), 8. 0 0 (1 H, s) . 
20 HJfe^j4 7 9 

2- (lH-^y^;V-5-^;^» 
HifeM4 7 8-e^Lfc^^ 2- (lH-^^/-;I/-5 — f^=3r 

$/) ^^y^— h (9 6 Omg, 3. 5 8mmo 1 ) &Th7t Ko79> (1 

0ml) k*9/—/i' (5ml) £*UcgiS.fc:T 1 N-TkiMb-*- b 

25 y?-Mci&8? (7ml) £Jn;tfc#^ 6 0tfcT4 O^IHIJjWUo £Jfc8U 

^HSrO'Uc&iPU 2NHtt**fc3ni*.TpH4i:U IKte^WCTtttti L 

2- (lH-^V^7*-;l/-5-^^'» (7 9 0mg, 8 6%) 
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MS : m/z = 2 5 5 (M+ 1 ) 
8 0 

2- (lH—f^/-;V-5-^;mv/) -N->f y^MVX7$ KO 

5 Mfi4 7 9T'^U2- (lH-^fy^/l/-5WW^) £S# 
i (80. 6mg, 0. 317mmol) t^V^W^y (3 0 lmg, 0. 
4 12mmol) N-^f/U*^A7 5 K (2ml) {C^^-fr, £ 

tlli:35fflK:T^^T$>iftiKfe (7 2. 5mg, 0. 3 8 0mmol) % t 
Kn^ri/^/MJT^ (4 7. lmg, 0. 3 4 9mmol), h U ^ 
10 yl/T§V (0. 0 9ml, 0. 6 3 4mmol) Sr^Pxfc^ 2. 5B#W»#L 

U 2- (1 H->f i/;?V-/V-5 — -N-'fV^/l/^XT^ 
K (4 7mg, 4 8%) fcWfeBflefc 
15 1 H — NMR (DMSO-d 6 ) 6; 0. 8 0 (6H, d , J = 6. 8Hz), 
1. 60-1. 80 (1H, m), 3. 06 (2H, t, J = 6. 3 Hz) , 

6. 79 (1H, d, J =8. 3Hz), 7. 10-7. 30 (2H, m), 

7. 30-7. 45 (2H, m) , 7. 50-7. 70 (2H, m), 8. 
0 2 (1H, s) , 8. 2 2 (1H, br s), 13. 1 (1H, br 

20 s) . 

4 8i 

2- (lH-^y^;V-5-^Wy) -N, N-^f;KyX75 K 

MMM 4 7 9 XSffc Lfc 2 - ( 1 H - W isPS—A*- 5 - 4 
25 i (80. 8mg, 0. 318 mmm o 1 ) t "J- A/7 S (33. 
7mg, 0. 4 13mmol) £N, N-^f/I/*;l/^7 5 K (2ml) 

itLjcMLfcT.l -i^yi/- 3- (3' -t^^KTS/r/ntf/U) 
%^ 9 M% K •— (7 2. 5mg, 0. 3 8 0mmolK t Kn^ 

"O'MJTV-/!/ (4 7. lmg, 0. 3 4 9mmolK h ]) ^jV7 % ^ 
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(0. 13ml, 0. 954mmol) ZMttMs 2. 5B#|HJjft#Lfc, Rfo 

(1H — fy^v ? -/V-5-^f/mv') -N, N-^f;^yXT^F (5 
5 lmg, 57%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 2. 9 3 (3H, s) , 2. 8 9 (3 
H, s) , 6. 78 (1H, d, J = 9. 2Hz) , 7. 05-7. 20 
(2H, m), 7. 40-7. 62 (3H, m), 7. 57 (1H, d, J 
= 9. 2Hz) , 8. 02 (1H, s) , 13. 1 (1H, br s) 
10 4 8 2 

3- (lH-^y^/- As- 5 -4 — N, N-^fMVX7§ K 

(a) 3- (lH->f^)/^-5-^;^v/) S^S#K©^ 

3-fc KP^^S^^f-^^x/VSri^Jlsf^ffiV^T, HJ£#J4 7 9 ©;fcifc 
15 fc:JptTRf&«:fr*V\ 3- (lH-fy^/-^-5-W^) 

(b) 3- (1H — -N, N-S^^vWO' 
XT 5 K©-frfife 

3- (iH-fy^;v-5->f;w^) £&mwz*mmzm^x, mm 

20 0U4 8 l(Dj7mz.mZXEJfcZfttj:\,\ 3- (lH-^>^/-;V-5-^;^ 
*i/) — N, N-^fMVX7§ Kt^Lfc. 
MS : m/z = 2 8 2 (M+ 1 ) 
Hm#J4 8 3 

[2- ( 1 H->f y/^- 5 - 'f/l't*^) 7^=-jV~] ;—;\s<D&J& 
25 MM® 4 7 8 ^/l/ 2 - ( 1 { ^#S>-?V- 5 -^/Wt^rv') 

^>/;x— h (9 5. 6 g, 0. 3 6mmo 1) ?rff7t Kn77> (5ml) 
Ctt^O'CtJlTTk^by ^!7AT^$-!7i>. (4 4. lmg, 1. 
0 7mmol) $f)i:3 0^FWUc o C*tf£3fc (0. 3ml) , 2 

h V (0. 6 ml) , * (0. 9ml) fclRKliRTU 



WO 02/100833 




PCT/JP02/05609 



ICX&Bs lilt [2- (1 H — 7^~)V\ 
(56mg, 65%) £#fc 0 
5 MS : m/z = 2 4 1 (M+ 1 ) 
HJfe#ij4 8 4 

1- [2- — (frir**/) 7 = -N, N-v^ 

(a) 1- [2- (1H- f>^/-;V-5- T^^-^) 7 *.->V\ — N, 

10 N-^w^y7$y©^ 

4 8 1 Ti#fc 2 - ( 1 5 — f ;VJr* %/) - N, N - 

V\ 1- [2- ( 1 H->f 5 ->f^t* i/) -n, N- 

15 MS: m/z = 2 6 8 (M+ 1 ) 

(b) 1- [2- (lH-^^^/-;W5-^fW^) 7x-;V] -N, 

1- [2- (lH-^y^;V-5-^^v') — N, N-v 5 

^W^y7^y5ri/xf/i/x- x/V (2 ml) fcl$$f&-t2\ 0°C^T 1 N — 
20 ^/^f-^-X^^ (0. 3ml) ^ITlto r^^^litT, 
1- [2- — <tV1r**S) -N, N-v^ 

^^^^T^>--^mm (2 0mg) £#fc 0 
MS : m/z = 2 6 8 (M+ 1 ) 

4 8 5 

25 N- [2- (lH-^^yy*-^-5 — ifr-t^is) ^^vW] 

^»!j4 8 o-e#fc2- (i h— r^y*-A<- 5— f/M-^v-) -N-- ry 

N- [2- (1H — s<lsV)V\ ~2-*^-)V? 
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MS : m/z = 2 9 6 (M+ 1 ) 
£160(14 0 3 (a) ®^}C$CT^^V\ SXTK^i-mmH 8 6<D4k 

mmw4 8 6 

MS : m/z = 2 6 0 (M+ 1 ) 

1 4 0 ©;£)£^SiC-CKJ&&m\ ^T{^-fHWll4 8 7 
10 Lfc 0 fcfc Lx HWJ 4 2 T*#fc 5 - ( 4 - t?-< U ^-/V;^ V) - 1 H - 

^ y^y-/y£JJjmK:JB Wc c 
H»J4 8 7 

5- [ (i ^^-4-^^) ^v-] - iH-^y^y*— /kz>£ 

15 MS :m/z = 2 3 2 (M+ 1 ) 

^ji^j 399 <D%mzmtx5Cj&%?f\<\ skT^TF-rmmmi 8 8 <D{k&m* 

^Ufc 0 fcfcU H»!|4 8 6-e#fc:5- [ ( 1 -Tir^/Vt^i; 4 - 

-Y/y) -lH-^yyy-yy^^ffi^fdo 

4 8 8 

20 5- [ (1 -^/Ut 0 ^}) 4-' (M tti/'] -lH-^y^/KD^ 
MS : m/z = 2 4 6 (M+ 1) 

mmm4 8 9 

5- { [1- h*^^) t°-<V i?>-4-^/Ul -1H- 

25 

mmm 4 2 ritfc 5 - (4 - y s?=/^dF-'» - 1 h— f i/?v—)v ( 1 

OOmg, 0. 460mmo 1) ON, N- f;V*;VA7 5 K ( 3 m 1 ) & 
OT^s (2-ynWf-yw) ^,1^— f;v (7 6. 8mg; 0. 552 
mmol) (15 9mg, 1. 15mmol) ifilCTH 
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5 5- { [1- t^y^y-4-^;H -1H- 

<4 is^/sls ( 5 2 m g , 4 1%) £#fc 0 
MS : m/z = 2 7 6 (M+l) 

mnW4 8 9 CTK&£fTV\ gTi^t»J4 9 0~Mf4 

10 ^JS#!l 4 9 0 

5- { [1- (v-^n^^riz/V^^/V) \f^)^-A-^JV] -1H 

MS : m/z = 3 1 4 (M+l) 
&%0!I4 9 1 

15 5- { [1- (C/^n^/M^) - 1 H- 

M S : m/ z = 2 8 6 (M+ 1 ) 
■$mM4 8 9^#fe(-*CTEJ&£*T</\ »TKlSrt-|d6f!l4 9 2~H«!l4 

20 — /^m^ttfflV^o 
HJ60O4 9 2 

2- .(lH-^y^y-zV-B — f/V^v/) 
MS : m/z = 2 3 7 (M+l) 
mMW4 9 3 

25 2- (1 H — r^3/-A'-5-^/l'***» ^/nhy;V 
MS : m/z = 2 3 6 (M+l) 
MMM 4 9 4 

5- (8-TlPtf->^D [3. 2. 1] rf-*h-3 — f/W^vO -1H-^T> 
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(a) 8-^^/W-8-rf* tf->^P [3. 2. 1 ] Or? 9 is- 3 -tf— A> 

Ifi/^P [3. 2. 1] *t (1. 0 

g, 4. 6 4mmo 1) ^7h7kKn77> (16ml) Kljg#£-*t\ ^tl 
5 id- 7 8°C{£T 1 M-7kmti?4 y^fvKTA^-^A/ hJ^>mm (11- 
6ml, 11. 6mmol) £ 1 O^/WTTSTU £ ^ 1 RtPeiM^Lfco 

10 MZ.X&mVs ^*!UT8-^^^-8-T1ftf^^P [3. 2. 1] 
^- 3 /!/ ( 8 8 6 m g , 8 8%) &#fc 0 

'H-NMR (CDC 1 3 ) 6 ; 1. 5 0-1. 7 5 (4H, m) , 1. 
78-1. 85 (m), 1. 95-2. 20 (6H, m) , 3. 14 (2H, 
br), 3. 2 3 (b r) , 3. 5 2 (2H, s) , 3. 61(2 H, 
15 s), 3. 9 4 (1H, m) , 7. 40 (1H, t, J=4. 3Hz) , 
7. 18-7. 40 (5H, m) . 

(b) tert-^ 3-fc [3. 2. 1] 
Jr? # V- 8 A^>;XI/— h 

8-^^vvV- 8-nffcf^n [3. 2. 1] t^^-3-/^;V (740 
20 mg, 3. 4 1 mmo 1 ) /V (20ml) dftte^&te 

T^T^e-^A (7 4 0mg) N 1 0%-/n o 7^7V^ (14 8mg) 

TU -®?S^Sr*aiUfco wtl/Sr^^y-^ (2 0ml) 0°C 
25 ^/V^— h (8 9 0mg, 4. 0 9 mm o 1 ) 

£ MJ =c^/UT 5 V ( 1 . 0ml, 6. 8 2mmol) MlCT2^ 

tert-^^ 3-tKn^rv--8 Tifh'->^o[3. 2. 1]^"^^ 
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>-8-^}J^^^U-h (717mg, 2IS93%) 

1 H — NMR (CDC 1 3 ) 5 ; 1.46 (9H, s) , 1. 47 (s) , 

1. 4 2- 1. 7 4 (4H, m) , 1. 94 (2H, br) , 2. 14 
(2H, br) , 4. 14 (2H, br) , 4. 21 ( 1 H, br) . 

5 (c) 5- (8-T1f^i/^n [3. 2. l] h - 3 — 4 )Vlr*i/) -1 

tert-r/^ 3-fc KP^>-8-T1f Ifv^n [3. 2. 1];*-** 
^-8-^/^>v-l/-h^VN-C, lHJfe#il4 2<Z);fr&Sc!|lCT&j&£:fTV\ 5 

- [3. 2. 1] *?h-3-- i M^y) -lH-^f^ 
10 y-W^^Lfco 

MS : m/z = 244 (M+ 1 ) 

mm&H 9 5 

4-^f^-N-Tf7t Fn-2H-t°7>'-4— < sV- 1H-- f l/*?y~— ?V 
15 (a) 2, 3-^f^-4--hn7x-^ ^ 

2, 3-v i ^^-4--hP7xy-;l' (3. Og, 17. 9mmol)<£> 
fifk^fV^ (6 0ml) »t % 0°CKl-C&S7kM; 

— b (3. 17ml, 18. 8 mm o 1 ) t h ]) a^fvWT 5 > ( 2 . 7 5ml, 
20 19. 7mmol) SrifrFU Ml^lH^Lt, 

Jl>V&m) T*titm+ZZ.kKL£9* 2, 3-W/V-4--hP7x^ h 
!l7^n^^y^^h (5. 3 2g, 9 9%) £#fc„ 
25 (b) 2, 3-^^-4-^ hP^^ MJ/V^-g-Jifc 

2, 3-v J ^f;u-4--hD7x-;L' h!) 7;Wto^^;^^ h 
(5. 2 0g, 17. 4mmol) ©fh7fcFo77y (2 1ml) jHf^t, 
^i&fc^T^T^b^y 17^ (2. 26g, 34. 7 mm o 1 ) ZMjLX, Jft 
fCLfco 7 s - h^ 5 *.* MJ7iiM^7-fV (l. OOg, 0. 865 
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mmo 1) &*n;tT, Htm^Lfc&£. Wffi&ftTlc&b^T 1 omffl&JfoZlt 

^^>*7A^nv h^77^- (n-^^/^nn*;W*-e^tii) t? 
5 ^-f?>wi:^«fc«9, 2, 3-v > ^^;V-4-^bn-<yy^MJ;u (2. 79 
g , 9 0. 9 %) 

1 H — NMR (DMSO-d 6 ) 8 ; 2. 26 (3H, s) , 2. 49 
(3H, s) , 7. 78 (1H, d, J = 8. 4Hz) , 7. 85 (1H, 
d, J = 8. 4Hz) . 

io (c) 4-T5/-2, 3-v^5vwo-/- h 

2, 3-> ? ^^-4--bn^^y > ^b];^ (2. 7 3g, 15. 5 
mmo 1) (D^f J—A< (9 4ml) Wm^, W^C^XZJm^^ (12. 
24g, 5 4. 2mmo 1) ^MtlTzM^ W^M^fY^^X ^f^Kl^^ 

£©*LT, 4-T5/-2, 3-^^-<V^hy/l. (2. 12g, 9 3. 
6%) £#7t 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 97 (3H, s) , 2. 30 
20 (3H, s), 5. 7 9 (2 H, br s), 6. 53 (1H, d, J = 8. 
4Hz) , 7. 20 (1H, d, J = 8. 4Hz) . 
(e) N- (4—>7V-2, 3-V*^;)/7^-/U) T± hT $ 
4-T^y-2, 3-^^-O-y^hy^ (1. 32g, 9. 03 
mm o 1 ) (Dmfc^?-^ (10ml) ^fc&VNT&Tkfl^ ( 1 . 36 

25 ml, 14. 4mmol) ^Difcfi^ IM#TlC*5^T4^f«$ii:fco 

^m^m^mm, ftt>titcmmm&mmu mm. n- (4-^77-2, 

3-^^7x=^) TirhT^K (1. 3 9g, 8 1. 8%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 2. 09 (3H, s) , 2. 14 
(3H, s) , 2. 43 (3H, s) , 7. 50 (1H, d, J = 9. 0 
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Hz) , 7. 55 (1H, d, J = 8. 3Hz) , 9. 56 (1H, br 
s) . 

( f ) 4 - ^ ^/V- 1 H — ( l/?y—Jl>- 5 -#/V3j?- h ]} ;V(D&$L 
N- (4->7/-2, 7th7$K(l. 3 8g, 

5 7. 3 3mmo 1) ©fflflkt^MHMiK (1 5ml) ^fflLJC^SV N"C#l7ktisift 
(2. lml, 2 2. 3mmo 1 ) % 7^-n-^W^!?A^Dv^ 
K ( 1 1 8 m g , 0. 3 6 6 mm o 1 ) , V$J» (1. 44g, 14. 7 

mmol) , I»yj^^ (1. 3ml, 9. 6 8mmo 1) SrMfcfc 

fci!), OPS— /U- 5 -tf/l'fc h (1. 2 4g, 

8 4. 9%) *mtc 0 

15 1 H — NMR (DMSO-d 6 ) 8 ; 2. 81 (3H, s) , 2. 84 
(3H, s) , 7. 72 (1H, d, J-8. 8Hz) , 8. 23 ( 1 H, 
d, J = 0. 7Hz) , 8. 37 (1H, d, J = 8. 8Hz) . 

(g) yy^—fr- 5 -JJ/l>i$>m<D&& 

^-5-^7^-hy^ (3 9 9mg, 2. 0 
20 Ommo 1) OiftMaBtt (2ml) mUK^X7k (2ml) 

(2ml) SrJD^^^, mffi&ftTfc&^X 1 8 BWOSJftS-frfc. ^S?!^ 
£7K (2 0g) *ttgttfr)t]3'J& «*U 4-^^-iH->f^/ 

^-5-^M>i(247mg, 7 0. 1%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 2. 82 (s, 3 H) , 7. 37 
25 (d, J = 8. 8Hz, 1H) , 7. 84 (d, J = 8. 8Hz, 1 H) , 
8. 3 1 (d, J = l. 1Hz, 1H) . 

(h) 4-^f;v-N-rb7t Kn-2H-^7^-4-/f/l/-lH-'fy 
4 - ^ f 1 H--f y*-;i/- 5 - ( 2 2 5 m g , 1. 28 
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mmol) £>N, N-^^MvWxTS K (5. 5ml) M»C S fh7t K 
D-2H-^7y-4-W^'-ItI (2 2 8mg, 1. 66 
mmol), hyxf;i/7^y (o. 5ml, 3. 5 9 mm o 1 ) N 1 —s-f-jV 
-3- (3' -Vt^jVT^JZfn^M *flsi& 9 M%.Y -—mSM. (3 6 7 
5 mg, 1. 9 1mmol) Xtfk Ko^>^Hl7^ (190mg, 1. 

4 immo i) &»iu *aicT4i*nit^ufc. eisktsk wk^f-^ 

JS-f 4-^;v-N-rf7t Kn-2H-fc°7^-4 — f/V- 
lH-^y^^-5-W>t^K (4 1mg) £#/c 0 

U tt*1-ar.£fc:J:iJ N 4-^f;v-N-fh7t Kn-2 
H-t°7^-4— f/V-lH- f 5-7^/^drf-5 K (1 3 4mg, 

5 2.7 %) £r#fc 0 

15 1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 5-1. 5 8 (m, 2 H) , 

1. 76-1. 80 (m, 2H), 2. 58 (s, 3H), 3. 33-3. 
4 2 (m, 2H) , 3. 84-4. 03 (m, 3 H), 7. 2 9 (d, J = 
8. 6Hz, 1H), 7. 35 (d, J = 8. 6Hz, 1H), 8. 13 
(d, J = 7. 9Hz, 1H) , 8. 19 (d, J = 0. 9Hz, 1 H) , 
20 1 3. 1 1 (b r, 1H) . 

9 5©;frftmiJiCT£OS&fTV\ &>T\Z.7frt£Jffll4 9 6 <Dfl&yo& 

$mm 4 9 6 

t e r t -y^jV- 3 - { [ 1H — (>?y*— jv- 5— Y/l') 77 

25 7l^Jj?— )V\ T^J) */9 u^3rissl>2uw<^>- h 
MS :m/z = 3 7 3 (M+ 1 ) 

Hi£#j4 2 (b) ©^fe^HSCTS^S:m\ ^TC^i"Hlfe^J 4 9 7 
^Sr^Ufco fcfc'U HJfi^J4 9 6-C#fct e r t-^7^-3- { [ (4- 
^f^-lH-^y^/- — <7U) 77^^i/v] r^y} ^o^^v 
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mmm4 9 7 

N— O-T^/^^a^^-iX^) -4-^^- 1H-- T^^y— ;U-5-^7 

5 MS :m/z = 2 7 3 (M+l) 
MMM 4 9 8 

6-^^V-N-7f7k Kn-2H-t°7^-4-^/lx-lH— f >-^y— 

(a) S^fvl/ 2, 5-^^/I/fI/7^/l/i(D^ 

10 2, 5-^f;V7V7^;Vi (3. 6 7 g, 18. 9mmol) (D^y- 
;v (7 0ml) U Wrf-Jr-As (7. 0ml, 9 6 

mmo 1 ) IrlTlfcf, JPiaBlbT3I^flB»#tfc. «8fc«:MLte) l &«tt-$ 
£@#riS#ffctjLfc„ @#£#n&U «LL4&£* ^/-/v (1®) > (2 

0) x*mi,xmj£T&mi~z>z.b\z&\) , t?*^ 2, 5-^wv7^ 

15 A>m (3. 2 9g, 7 8%) iti&J; 9 U g&fnSWTk^ 

tf-i s^^/v 2, 5-^f/vfi/7^;ui (0. 

9 1 6 g , 2 2%, total > 9 9 %) £r#fc 0 

(b) 4- (^ h*V;fryl/#=/U) -2, 

20 Vt^-fr 2, (3. 95g, 17. 8mmol) 

(DT h7t KP77V (4 0ml) A- (2 0ml) ZMtLTtMS- 

T^£PU 2N-7jc^by^ !7^7X^ (9. 8ml, 19. 6mmol) 

p H 1 ~ 2 £ LTftt^f^ (x 3) T'ttfflU ^7Xa^^V!7A-elt^L 
25 fc 0 ^?r^H^5feU v'!)^WDvh^ 7 7^ (^ n OTfc/W^/V ? / 

^=3o/iT^aj) xmrntzz t^xv, 4- ^h^^^) - 

2, 5-^^l/^,fe#g! (2. 7 7g, 7 5%) fci&fc. 

(c) y^vV 4- [ (t e r t h ^TJ^fc/V) -2, 5- 
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mmm4 U) <Djjmzmzx%.foZftfo\ mm<Dit^m^f^Ltc 0 ret? 
u 4- c^h=¥^/^-^) -2, 5-v*^/i'£M.mm*w>mzm^tc 0 

(d) 4-T^/-2, 5-^^>^J&*»--tt|Ktt©^fifc 

5 4- h^i/Xfrtf-M -2, 5-^^^;^S#^$rM^tJ:fflv>fc 0 

(e) ^gvw 4- (r-fc^/vrs/) -2, s-^^^-^s^©^ 

4-7^7-2, 5-v^^£&#^--i£^i& (0. 6 0 0 g, 
2. 7 8mmo 1) ©^on^y (8ml) S^fC h y 5 (1. 

16ml, 8. 3 2mmo 1 ) ^M^X^X^m^, WcT±^)V (0. 26 
10 3g, 3. 3 5mmol) (D^nn^y (2ml) ^ITlt il&i 

hx3^mmwhtc(Dhs ^b\cmtr±^u (o. 2 6 2 g) 3. 34 
mmoi) ^dx.ti. 5^mmwLtc 0 m^mMy^n^xmk^^x 3 IhI 

cfc . ^fyu 4- (7t^7$y) -2, 5-vv^/i^ 
15 Mm®. (0. 6 8 5 g, 9 9%)^fc, 

(f) ^fvl^ 1 - 7tf;k- 6 - ^ f ^- 1 H-f 5 

4- (r-fe^vur^/) -2, 5-^^/i^s*K (o. 6 6 ig, 

2. 9 9mmol) ©SRifA' (5ml) ^fCllTkS^ ' ( 0 . 8 5ml, 9. 
20 Olmmo 1) , ^ftn-^VT^^ (0. 0502 g, 0. 156 
mmo 1) , mfcXV *A (0. 5 8 7 g, 5. 9 8mmo 1) %MZ.tc^ W 
ffi^yTS.Sl' (0. 4 5 8 g, 3. 9 1 mm o 1 ) ©fflHBacfvi/ ( 2 m 1 ) $g 

25 (^l^/i^^/l^ 5/1-1/1) T^jS^L7t 0 &&;ft,fc@ft:£ 

-7W-6-^f;V-lH — ^/J?>M (0. 0 7 3 1 
g , 1 1 %) £#fc 0 

(g) 6-^^- 1 H-^f ^y/^u- 5 - */^yi©^ 
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(0. 0 7 3 1 g, 0. 3 15mmol) ©7h7tKn7?^ (1ml) ^ 
fc N 21Sl—frmki-bVVJ»fr&ft(0. 63ml, 1. 3mmol) ZMtLX, 

%nmmLX3#flmwLit&, (o. 6 3 mi, 

5 1. 3mmol) Sr^DAT^ 6>Hl 3 Lfc 0 ^^tKT'^LT^^ 

31— r/V-e^L, zkJiK: 1 N-I»itpH 1 ~ 2 £ LT@#£*fttl Lfc„ 

^/V- 1 H — i V#^—)\<- 5 ->/l/3j?ygfc ( 0 . 0 5 1 4 g , 9 3%) £#fc 0 
(h) Ko-2H-fc°7y-4— f/V-lH-^f V 

10 

6-^f;V-lH-^y^/-/V-5-*;^i (0. 04 3 7 g, 0. 2 
4 8mmo 1) ©N, N-^fMM7^ K (2ml) 7h7fc K 

P-2H-fc°7y-4 — f/^T$^'— ilfflllft (0. 0402g, 0. 292 
mmolK h!)xf/U75y(0. 07ml, 0. 5 mm ol), 1-fcKo^ 
15 v~<^Xh y T^-MO. 0 4 6 0 g, 0. 3 4 0mmol), 1 3 
- (3 ' ?7l/T 5 7 7°n kVt-) *A,i$*M $ K • — SM&(0 . 0 6 0 6 

g, 0. 3 1 6mmo . 1 ) *JD^.T<**JJH^ Ufc. t&fnmWTjc&iD^T^ n d * 
M(x3)TifflU ^TK^T-hy !>AT?*a*Ufc. Mg^H^feLTh^ 
3^(3 0)t*fc1-«-£fcJ: 5 @ft£#ffcbLfc„ W&ftfcHfl^M^^vWc: 

fc Kn-2H-b 0 7V-4--r/U-lH--r^^:/-^-5-7J;U^>f-^ K 
(0. 0 5 8 7 g, 9 l%)£#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 6-1. 5 8 (2H, m) , 
1. 75-1. 82 (2H, m), 2. 44 (3H, s), 3. 39 (2H, 
25 td, J = l. 9, 11. 6Hz) , 3. 83-3. 90 (2 H, m), 3. 
91-4. 02 (1H, m) , 7. 35 (1H, m), 7. 73 (1H, 
s) , 8. 06 (1H, s) , 8. 23 (1H, d, J = 7. 7Hz) , 
13. 0 1 (1 H, b r ) . 

mm&u 9 9 
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N- (8 — [3. 2. 1] -4 
~t l-fh7fcKD-2H-t°7>-2-^^-l H-"{ l/^S—fr- 

(a) (5-=hP-l-7f7t Kn-2H-t°7^-2— (A*- 1 H — ( 

H3&#iJ3 17 (d) tWfc5-= ho - 1 -7h7t Ko-2H-t°7^- 2 
-^;V-1H— fy^/-/V (1.85 g, 7.48mmo 1) feilF ^on^ 
t®L3l^-;V (960^1, 9. 0 lmmo 1) ©7^7^ Kn77^ (10ml) 
»t e r t-^b^v'TJU (2.02g, 18. Ommo 1) ©rf7t 
10 Ko77> (20ml) m&$:-4 OtlCtl 5WttITU^ -4 0tlCT 
l^SI^Lfco lN-^^at^/S^4tL, im^^vM^TtttfjU f&?P 

m$LJ$V!)&mCo i/y*W7A^DY^ 7 7^ (^=arf-V/@*x^ 
= 4yiT^tt}) Tit^U (5-=hn-l-7h7k Ka-2H-fc a 7>- 
15 2-f^-lH-^V^-;>-4-{^) ^f/V (1.9 3g, 7 8%) 

1 H — NMR (DMSO-d 6 ) 6; 1.26 (3H, t, J = 7.1Hz), 

1.7 4 (3H, m) , 2.13 (2H, m) , 2.5 1 (1 H, m) , 
3.77 (1H, m) , 4.01 (1H, m) , 4.19 (2H, q, J = 7. 
20 1Hz) , 4.35 (2 H, s), 5.76 (1H, dd, J = 2. 6, 8. 
8Hz) , 7.63 (1H, d, J = 9.2Hz), 8.21 (1H, d, J 
= 8. 0Hz) , 8.2 2 (1H, s) . 

(b) 4-^f;V-5--fn-l-7h7t Kn- 2H-fc°7>-2- 4 )\> 
- 1 H-4 fr(D&ffc 

25 (5--hn-l-7h7k Kn — 2 H— \fy >— 2 — r;l/-lH--fy^ 
— 7V- 4 -- ifV) Wfm^?-A> ( 1 . 9 2 g , 5.76mmol) <D\?**^ ( 2 
Oml) M?f£ 1 N-7kmki- h V 17 AtK^ (8.64ml, 8.64 
mmo 1) Sr*D^L. MteT3ll*W3H*Lfc. «BET»KSr«*U, tJc, 
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■f hy^AfcTftftU i*ET»ll«r«*i-*ii:fcJ:9 % (5-^hn-l- 
ff7t Kn - 2 H- t°7 V- 2 -^/l^- 1 H--^ >^y'-^- 4 -^/U) 
£#fc c r.££N, N-^^*/VAT5 K (20ml) % (8 
OOmg, 5.79mmol) &jl0Ufc&|l*., 5 0°C(CT 3 0 ftfflft Lfc 0 tK^ g£ 

!K 4-^f/V-5--hP-l-7h7t Kp — 2 H— 1°7 V— 2 — -f 
;V-lH-^y^^ (1.39g, 93%) &#fc 0 

'H-NMR (CDC 1 3 ) 5 ; 1. 7 4 (3H, m) , 2. 1 3 (2H, m) , 
10 2.51 (1H, m) , 2.90 (3H, s) , 3.78 (1H, m) , 4.0 2 
(1H, m), 5.74 (1H, dd, J = 2. 7, 9.1Hz), 7.50 (1 
H, d, J = 9.2Hz) , 8.10 (1H, d, J=9.2Hz) , 8.2 3 (1 
H, s) . 

(c) 4-^f^-l-7h7t Kp — 2 H— H"y>— 2 —^JV— 1 H — fy 
15 W—A'- 5 - T =• V 

4 5 h n - 1 -T- h 7 t Kn - 2 H- t°y is- 2 — f/l'- 1 H 

(1. 0 6 g, 4. 0 6mmo 1) <T>^9 J — (2 0ml) Wfo 
CI 0%P d-C (2 0 Omg) % ^T^'J'A (l. 2 8 g, 2 0.3 

mmo 1) ztiux., mmtommffiLtzo -t?«( hz>T&icxmms&&&Lit&, 

;V- l-7h7t Kd— 2H—\fy"y— 2—<i A"- 1 H— l/tf^S—jV— 5 — T 
5 y ( 9 5 5 m g , 10 0%) 

'H-NMR (CDC 1 3 ) 6; 1.7 4 (3 H, m) , 2.11 (2 H, 
25 m) , 2.3 6 (3 H, s) , 2.5 3 ( 1 H, m) , 3.5 1 (2 H, 
br), 3. 7 2 (1H, m) , 4.01 (1H, m), 5.63 (1H, 
dd, J = 2. 7, 9.4Hz), 6.86 (1H, d, J=8.8Hz), 
7.27 (1H, d, J = 7.5Hz), 7.90 ( 1 H, s). 

(d) N- (8— <^> ? 7V-8-Tift*^^P [3. 2. 1] it* 3 — < 
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4-^f;V-l-7h7k KD-2H-t t 7^-2 — f/U-lH-^fy^/- 
^-5-7;y (4 0 0mg, 1.7 3 mm o 1 ) N 8 -^I/VjV- 8 -Tlf tT 
5 i/^o [3. 2. 1] ^~i7^^- 3-^-y (4 1 Omg, 1.90 mm o 1) CO 

1, (5ml)Kfc hyr-feh^^^b^!7^h 
(4 7 7mg, 2.25mmol) , lit (99m 1, 1.73mmol) 

= 10 0/2t»l±|) fCT^U N- (8— <^v 5 ^-8-T1ftf^P [3. 

2. 1} h- 3-4/1") -4-^f;l/-l-7f7t: Ko-2H-^7V- 
2--f/U-lH-^y^-;l/~5-7^ (2 8 3mg, 38%) 
'H-NMR (CDC 1 3 ) 5; 1.6 2-1.8 5 (7H, m) , 1.9 9- 

15 2.2 3 (4H, m) , 2.34 (2H, m) , 2.3 6 (3H, s) , 3. 
2 3 ( 2 H, m) , 3.58 (2 H, s), 3.73 (1H, m) , 3.7 
9 (1H, m), 4.02 (1H, m), 5.63 (1H, dd, J = 2. 6, 
9.6Hz) , 6.83 (1H, d, J = 9.0Hz), 7.25-7.45 
(6H, m) , 7. 9 1 (1H, s) . 

20 mSlEM 5 0 0 

N- (8— <^vvV-8-T1f fcf^n [3. 2. 1] h~3-4M -4 
1 f 5 -7 5^©M 

HJI01I4 9 9"C#fcN- (8-^^-8-TiFtf^n [3. 2. 1]*- 
* h-3— T/P) - 4-^^vu- l-7h7k K«=-2H-fcr 7^-2-^- 
25 lH-^y^^-5-7^y (2 7 3mg, 0.6 3 4mmol) ©^d 
n^^V (9ml) 2Mf£ N h y yj^umk (1ml) SrJflRfcbD £ TMi&T30 
fttoWLito *(D'&yV7;Vjr*m& (1ml) fctafc* fc»C3 04MWW4^ 

^AfcTWtU l*ET»«l*r»*Lfc. #R*Ji* h^77^ (2 0 Ox 
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2 0 0x0. 5mm 6#\ ? n wfojVJ*/* ? J <-j\>= 6/ 1 X*mffi) Kit It 
14 U N- (8— <^v 5 /V-8-Tif tfv-^n [3. 2. 1] ^ h-3 — i 
M -4-^^-lH-^f^/-/V-5-7^ (14 2mg, 6 5%) £ 

5 l H — NMR (DMSO-d 6 ) 5; 1.7 2 (2H, m) , 1.99-2. 
23 (6H, m), 2.33 (3H, s), 3.08 (2H, m) , 3.51 
(2H, m) , 3.6 9 (1H, s) , 4.0 6 (1H, m) , 6.7 6 
(1H, d, J=9.2Hz), 7.17-7.40 (6 H, m) , 7.90 
(1 H, s) , 1 2. 5 7 (1 H, s) . 

io mmms oi 

N- [3. 2. 1 ] ^ h- 3 ->f AO -4-^f^-lH 

--f >?V-A- 5 -75 

»J5 0 0TWcN- (8 — ^y^/W-8-Tif tf'>^n [3. 2. 1 ] tf- 
?h-3-> fAO -4-yf/l/-lH- <ls?V— (13 0mg, 
15 0.3 7 5mmo 1 ) <D=.#J — A (10ml) 1 0%P d-C (2 6 

mg) % ^ir^s^A (1 1 8mg, 1. 8 7 mm o 1 ) SrflflfctlDfcT 1 1$ 

K^hy^Afc-ajfe&U «JET^€re*i"Sri:H:«kt), N- (8-71ftf 
20 i/fv [3. 2. 1] h-3-4M -4-^^-lH — fi^^A-A- 
5-7^y (84mg, 8 8%) £r#fc 0 
MS : m/z = 2 5 (M+ 1) 
Hi£#J5 0 2 

N- (8-7°n kVl^-8-Tif \f*/#u [3. 2. 1] h~ 3 -«( M -4 
25 -j*^A— 1H- ils^S— sU-5-T$><D&j& 

mMM5 0 ItitN- ( 8 -7f tft/^n [3. 2. l]^b-3 — f 
AO -4-^^yV-lH — f>^/-;l/-5-7^y (74mg, 0.289 
mmol) ©N, N-^^MTU' (2ml) J* 
(1 2 2mg, 0.88 3mmo 1) , n-/0t>7'n^ K (4 0m 1, 0.4 
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4 0mmol) SrHSiWHULT^fiT? 1 5 Lfc, ^i^iC.fc «9 ©ff^^l^V^ 

tzM h y #®\z. & v) mmr^*^ t tz 0 i/ y # ^ a ^ n h ^ 

77^ (^Dn4vW>/^*y-/V/by^fvKT^ >=1 00/1/5) o 
#^T#^Ji^ n-r h^^^xf (2 00x 2 0 0x 0. 5mm 2$, ^nn 
5 A/^ ^ / h y ;vr = 1 0 0 / 5 / 5 T'Si) \ZXmUU 

N— [3. 2. 1] ^"^ h—3 —JM -4 

-^f/V-lH-Ty^/^-S-T^ (3 6mg, 4 2%) £#fc 0 
MS : m/z = 2 9 9 (M+ 1) 
MMM 5 0 3 

10 1- (t< ^vWVM^-yl') -N- (S-^n t s ^^ci [3. 2. 

l] irty-Z-' (M - l H-f 5 - 7 ^ 

(a) 1- (t^/vxjv^—jv) - 5 - ^ b n - 1 

5-~ hvi^^^y—zU (9 7 9mg, 6. 00 mmo 1), h y rc^T ^ 
> (2.0ml, 14.3 mm ol) ©^on^y (20ml) 
15 0t;T^^y7;Wt-;^Dy K (8 8 7 /il, 7. 20mmo 1) ^flitl 
jfiT? 3 BtP^^Lfco ;>< * DDK (2 2 2 ^1, 1.80 

mmo i) zmm^fcm^\zmmmwLtc 0 m^amm^c^E^i^u 
mrmm^^vtio *?;<-/i<mmzxnm-t%zkK£v, 1- (^/w* 

20 - 5 - - f n - 1 H-^f ( 1 . 1 6 g , 8 0%)£#fc o 

'H-NMR (CDC 1 3 ) 8 ; 3.41 (3H, s) , 8.2 3 (1H, d, 
J = 9.4Hz), 8.45 (1H, d d, J = 2.2, 9.4Hz), 8.4 
7 (1H, s) , 8.75 (1H, d, J = 2.2Hz). 

(b) 1- {^J-jVXjVfc—jV) -1H-- - ( JV- 5-T^^(D£$. 
25 1- - 5 h n — 1 H — O^y'—jU (l.OOg, 

4. 1 5 mmo 1 ) (D^f /—/U (2 0m 1 ) it^^> 10%Pd-C (100 
mg) , ^T^-17A (1.5 7g, 2 4.9 mmol) %MlklNz_Xl&?m 
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KTftfcU WtE.T&&*&*i-&z.kKLJ:*), 1- {t^jvwfc-M -1 
H— (><!fysl'-5-7$ V (.4 2 5mg, 49%) &#fc e 
'H-NMR (CDC 1 3 ) 6 ; 3.2 7 (3H, s) , 5.2 6 (2H, 
br), 6.86 (1H, d, J = 2.0Hz), 6.94 (1H, dd, J 
5 =2. 0, 9.0Hz), 7.61 (1H, d, J = 9.0Hz), 8.32 
(1H, s) . 

(c) 1- {*^-jV7.)Vfc=.)V) — N— (8-^ntf;P-8-7fmn 
[3. 2. 1] -lH--fV^/'-/l/-5-7^0^ 
1- U?-jVXjV7fr=.jl>) - 1 H-^ l/^^—jV- 5 — T 5 > (163mg, 
10 0.7 7 2mmol) x 8 -^n fcW- 8 -Tif If o [ 3 . 2. 1]^* 
V- 3 (1 5 Omg, 0.9 2 4mmo 1 ) <Dt $ J — ;V (3ml) 

fc, *>TS&Mfc*7^i- h y £A (2 4 2mg, 3.8 5mmo 1 ) „ £ft£ 
(2 2 0 ft 1, 3.84mmol) SrHStfCbOfctM^ 0 Mi*#Lfc 0 1 N-7K 

15 U h y !7 Ajcrft* Us jftETflSitSrW* bfc„ > V $ y A ^ p 

•7h^77Y- (^nnjf?;l/V^^/ , -;>=4/l) , w hf? 

~74 (2 0 0x 2 0 0 x 0. 5mm 2#\ ^pp*M/^^/^=4/1 
T?JSM) s ^.fctfLC/MS (0. 0 5% h y 7/V^-C3^^tK- 

0 . 0 3 5 % h y 7fr*vWEWt$%T± h - h y ^ 1 0 %- 1 0 0 

£!9> 1- (^/W*/V*~/V) — N— (8-^n t°/W-8-Tift'iXi7a [3. 
2. 1] t^f-3-f/>) - lH-Y^^-5-7^ (8mg, 3 
%) £#fc 0 

MS : m/z = 3 6 3 (M+ 1 ) 
25 MMM 5 0 4 

3-^n^-N- (8-7°nfcVl^-8-XlFtf^n [3. 2. lJ^h-3 
-> (M -lH-^f^y^-5-7^©^ 
(a) 3-^P^e- 5-~hn-lH— f >jf-S— /KE>-£$ 
5 _ - (3.26g, 20.0 mm ol) N i?*^ 
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V (6 0ml) % 2N-*BMk-^hy $J*foffli (3 0ml) OiB^JgJfcKlJI* 

(0.75ml, 14. 6mmo 1 ) ©2N-^ftth ]) VJxjtffeffl. (2 0 
ml) ^O^T^TU 0°C^T30#\ SfifcT 3 . 5 l$m»#Lfc 0 M 
BMC*-*- h y ^A7KKW*H##tlfltiUT< SS^tttfRJfrHfcltU 

v&icxmMLs mjzTMmz^Ltco mst^Mmm^it^ o. in 

10 (0. 9 3 g, 19%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 7.79 (1H, d, J = 9.2Hz) , 

8.26 (1H, dd, J = 2. 2, 9.4Hz) , 8.48 ( 1 H, d, J 
= 2. 2Hz) , 14.03 (1H, br) . 
(b) 3 - ^ o^- 1 H-^f 5 - 7^©M 

15 3-^Dt-5-=fP-lH-/fy^;l/ (18 1mg, 0.748 

mmo 1) ON, N-^f;^;l/A7$ K (3ml) mfc\^ zUft-fk^X • ~ 
7K?P% (846mg, 3.75mmol) ^Ox.T 7 O'CfCT 1 . 5 Btf^tS^ Lfc Q 

20 •J-MJtfAfcTftfcU lftET«aSCSrSf*i-Sn fcfc.fc0 3-^o^e- 1H- f 
5-7^ (HOmg, 69%) £#fc e 
1 H — NMR (DMSO-d 6 ) 6; 5.01 (2H, br), 6.53 (1 
H, d, J = l. 7 Hz) , 6.84 (1H, dd, J = 2. 1, 8. 9Hz) , 
12.90 (1H, b r) . 
25 (c) 3-^n^E--N- (8 -^n fcTyV— 8 -7 If If V* n [3. 2. 1 ] ;t 

^h-3-^/W - 1 h-^ yyy-^- 5-7 5 

3 - /o^- 1 H-^f 5 - 7^y (106mg, 0.500 

mmo 1) ,8-^ofcr^-8-riflf^o [3. 2. 1 ] 3 -tf" 

^ (1 0 Omg, 0.598 mmol) C^nni^ (3ml) 
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hVT±h^^mtts^mi-hV^J>> (159mg, 0.7 5 0mmol) % 
lW(29|il, 0.5 0 7 mm o 1 ) SrMftfabna.T&fiTM 0 Lfc 0 T ^ 

5 - n n ^ y -V h !/ $ >= 1 00/10:/5) 

^lii^o^F^77^ (200x200x0. 5mm N ^pd^I/V^ 
^/-^/MJ^^T^^l 0 0/5/5T?SHI) ic-omiu 3-/n^ 
— N— ( 8 - y a fcVl^- 8 - T if fcf S/* d [3. 2. 1] — ( M - 
lH-fy^/^-5-T$y (2m g, 1%) £#fc„ 

10 1 H — NMR (CD 3 OD) 6; 0.88 (3H, t, J = 7.4Hz), 1. 
53 (2H, m) , 1.85 (2H, m) , 1.98 (2H, m) , 2.0 
9-2.22 (4H, m) , 2.49 (2H, m) , 3.38 (2H, m) , 
3.51 (2H, m) , 6.28 (1H, d, J = 1.9Hz) , 6.87 (1 
H, dd, J=2. 2, 8.9Hz), 7.21 (1H, d, J = 9.1Hz). 

15 MMM 5 0 5 

N- (1H-- T^;A-7V- 5 — (M -N- (8-^"nt:VV-8-T-f y£*/9 
a [3. 2. 1] h-3-' OV) ^^7;l/*y7^K©^ 
(a) N- (8-^d tVP-8-Tif \Zl/jrxi [3. 2. 1 ] Or 9 h- 3 — 
/V) - 1 -T f7t Kn-2H-k°7V-2— T7P-1H-- r^y^-71—5- 
20 T 5 Z/<D&& 

HWJ3 17 (e) -C#7t 1 -x hyfc Kn- 2H-fc p 7^- 2-^T/V- 1 H 
-jyyy— /V-5-T5: V (3 3 5mg, 1. 5 4mmo 1) ,8-7°ot: 0 7^- 
8-Tiflf^^n [3. 2. 1] ^^^-3-^ (300mg, 1.85 
mmol) <D*$J — ;V (6ml) j§»lC % ^7/ zkfjtffc* ^ffH" b U (4 
25 8 4mg, 7. 7 Ommo 1 ) , BBB (440/tl, 7.68 mmol) £J|Hfc 

7^=100/1/5) (CTft^-r^^^i-^^N- (8-7°nf;V-8-T 
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Wi/fu [3. 2. 1] h-3->TA) -1-Tf7t Kn-2H-t°7 
V- 2 A- 1 H-^T isW—jl'- 5-7^ (413mg, 73%) £#fc 0 
1 H — NMR (CDC 1 3 ) 5 ; 1.03 (3H, t, J = 7.4Hz) , 1. 
5 6-1.8 9 (6H, m) , 2.0 2-2.6 3 (8H, m) , 2.70-2. 
5 8 5 (4H, m) , 3.7 0-3.8 3 (4H, m) , 4.0 1 (1H, m) , 
5.65 (1H, dd, J = 2. 3, 9. 2Hz) , 6.78 (1H, s), 
6.83 (1H, dd, J = 2. 1, 8.9Hz), 7.47 ( 1 H, d, J = 8. 
8 Hz) , 7.88 (1H, s). 

(b) N— (8-^o [3. 2. 1] Jrt> h— 3 — ^ 
10 AO -N- ( 1 -f h 7 t Kn - 2 H - k°7^- 2 1 H-^{ 

-5— fA) ->>y^*^r$Ko^iS 

N- (8-^d b?A— 8-Tif [3. 2. 1] ^"^h-3 — fA) - 

l-7h7t Kn-2H-fc°7^- 2-^A-l H — {y^-;U-5-75> 
(3 7mg, 0. 1 0 Ommo 1) ©t?l> (lml) ^V^A'fcsi 
15 A^ n!J K (0.10ml, 1. 2 9mmo 1) ^PttSSt3 B^lfc, 

(2 0 0x 2 0 0x 0. 5mm, 2$fe N ^ n D*;l/A/^ ^ ; -;l/= 2 0 / 1 "C 
&M) fc-OtMU N- ( 8 - y n - 8 - T if ^ n [3. 2. 1 ] 
20 f-3— fA) -N- (l-Tf7tKn-2H-k°7>-2-^;WlH-^ 
l/?*/— A- 5-^ A) -^y^;v*y7; K (20mg, 44%) £#fc 0 
MS : m/z = 4 4 7 (M+ 1 ) 

(c) N- (lH--f /V-5— fA) — N— (8-yof;V-8-7 
Iflfv^n [3. 2. 1] ^h-3-^A) ^^^;V*y7^ F©^ 

25 N— (8-7n fc°A- 8-Tifbfv-^n [3. 2. 1] ^ 3 A) - 
N- (1-ffn Kd - 2 H- t'7^- 2 --f;W 1 H->f 5 - 

-f A) -^^y7>;^y7 5 K (1 9m g, 0. 0 4 2 5mmo 1) n n 

(o. 8mi) hvy^^mm (o.2mi) *rjD*.-rsa*ei. 
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^h^77^- (200x 200x 0. 5 mm, ? n n 7^;VK/ ^ $ J — /V= 9 

/i-emm Kxmn\ss n- (iH-^y^/^-5-^;>) -n- (8- 

7°n 8 -Tif If n [3. 2. 1] (M ttl/TsjVOrsV 

5 (6mg, 40%) &#fc 0 

MS : m/z = 3 6 3 (M+ 1 ) 
W&M 5 0 6 

N- — fA-) -N- (8-^ntT/U-8-T1flf^ 
n [3. 2. 1] h-3-^/KT-fe KO^fiJc 
10 (a) N- (8-^nt°;V-8-Tif If n [3. 2. l]^h-3-^ 
/V) — N— (l-ff7t Ko-2H-bf7^-2— f/V-lH- f JV 

H»J5 0 5 (a) Tf#fcN- ( 8 -/n fcVl/- 8 -Tif fcTS/* n [3. 2. 
1] Or? h-3— T/V) -l-7f7t Kd- 2H-t°7^- 2— f/V-1 H- 
15 ^fy^-/l/-5-7^y (3 7mg, O.lOOmmol) (1 

mi) mm^s M7km& (o.somi) &Mx.xmm.xi 7tifmwtWLtc 0 m 
%in.m7kiz.Eijfcm*&tf, mm^M^xmau m^uykxmfr u mtr 
byv^cxtfrgku mj£T®m* , g£Ltc 0 ftjmmtv^wyyj- (2 

00x200x0. 5 mm, 2#C N ? n u OsvVK/^ $ J — ;V= 6/ 1 T'JlllS) 
20 i^tilU N— (S-^nfcVl— 8-Tiflf^^a [3. 2. 1] 

-N- (l-Th7tKn-2H-tf7>-2-^;l/-lH-^yy^ 
—jV-S-s (jv) -x^fr^K (3 5mg, 8 5%) £#fc 0 
M S : my z = 4 1 1 (M+ 1 ) 
(b) N- (1 H-4y^/—^-5-^(/Ty) -N- {8-ZfuM°jV-%-T 
25 IffcTS/^n [3. 2. 1 ] tf*^ h - 3 -f/V) 7th7$KO^ 

N- (8-7°n [3. 2. l] Y- $-4 JV) - 

N- (1 -x h7t Kd - 2 H - t'7 V- 2 - 1 H-^ y^^-;V- 5 - 
-T-fe h7U* (35mg, 0.085 3 mm o 1) ffi^P0^V 
(0. 8ml) iII:MJ7/Vto» (0. 2ml) SriDitTM-Cl. 5B#fl3 
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— - VsW— As- — N— (8-:/n fer/u-8-T1f fcfV* o [3. 2. 

1] h-3-' <M 7±hT$ K (1 8mg, 64%) £#fc 0 
5 MS:m/z = 3 2 7 (M+ 1 ) 
MMM 5 0 7 

2- (1H — (^^/—/V-5-4^T^/) s<>XT^ K©^J5fc 

2- (1H-- T^T$y) (8 0. Omg, 0. 

3 16mmol) CON, N-^p< ^/V#/W>>T $ K (0. 5ml) IiC2 8% 
10 -Ty^-T7K^ (5 7. 6mg, 0. 9 4 8mmolK 1 - 1 Kn^v~< 
y/MJ7^;V (5 8mg, 0. 3 7 9mmol) , Ml - [3- (^f 
;VT^7) ^ntrW] - 3 -^ s 5~A'l3)\s$*M 5 K • ttltifc (7 3mg, 0. 3 
7 9 mm o l ) ^JiR»x.^ig.T* 2 0 #IWt#Ufc. K^M\Z. 5 %fi^7" h U 

vj**mm*to7LTmw&, ^x^/f^/7h7tKD77> (2/ 

(7 5mg) Sri/y*^7^^D^h^77^- (^nn*M/^/- 
^=5 0/l~2 0/ltM "ClfMU 2- (lH-fy^-/P-5-^ 
/KTS/) ^<^XT5 K (6 6mg, 8 3%) &#fc 0 

20 'H-NMR (CDC 1 3 ) 8 ; 6. 71 (1H, t - 1 ike, J= 7 . 5 
Hz) , 7. 10 (1H, d, J=8. 6Hz) , 7. 23-7. 31 (2H, 
m) , 7. 4 7-7. 5 0 (2H, m) , 7. 60 (1H, s) , 8. 0 
2 (1H, s) , 9. 6 0 (1H, b r s) . 
MMM5 0 7 <D%mz:mKXRJ&%ftto\ OTfc^-f-SUfi^ 5 0 

25 5 1 3 0te-8*t>£-£/&Lfc o 
H»J5 0 8 

2- (ih-^t v^v— j\>-5-4 jvtx y) -N-^f^yxr^ k 

'H-NMR (CDC 1 3 ) 8 ; 3. 01 (3H, d, J= 5 . 0Hz) , 
6 . 1 7 ( 1 H, b r s ) , 6. 72 (1H, dt-like, J=l. 3, 
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8. 1Hz) , 7. 14 (1H, dd, J= 1 . 1, 8. 4Hz) , 7. 2 
2 (1H, dt-1 ike, J= 1 . 3, 8. 4Hz) , 7. 28 (1H, 
dd, J=l. 8, 8. 8Hz), 7. 40 (1H, dd, J= 1 . 5, 7. 9 
Hz), 7. 46 (1H, d,J=8. 8Hz), 7. 58 (1H, d, J= 
5 1. 8Hz) , 8. 00 (1H, d, J=0. 92Hz) , 9. 38 (1H, 
br s), 10. 08 (1H, br s) . 
MMffl 5 0 9 

2- (lH->fy^V— ;l/-5-^f^7^y) -N->fy^MyX7$K 

1 H — NMR (CDC 1 3 ) 8 ; 0. 99 (6H, d, J= 6 . 6Hz) , 
10 1. 92 (1H, m) , 3. 28 (2 H, t-like, J=6. 4Hz) , 

6. 33(1 H, br t), 6. 72 (1H, dt-1 ike, J=l. 

3, 8. 3Hz) , 7. 14 (1H, dd, J= 1 . 1, 8. 4Hz) , 7. 

2 0-7. 2 7 (2H, m) , 7. 41-7. 47 (2H, m) , 7. 56 
(1H, d, J=l. 8Hz) , 8. 01 (1H, d, J= 0 . 7Hz) , 9. 
15 3 3 (1 H, br s), 10. 7 3 (1H, br s). 

MMM 5 10 

2- (1H— <y^/-/V-5 — T/VT^y) — N— (2, 2, 2 - h U 7^ 

1 H — NMR (CDC 1 3 ) 8 ; 4. 0 7-4. 18 (2H, m) , 6. 4 
20 4 (1H, m) , 6. 75 (1H, t-like, J=7. 5Hz) , 7. 
11 (1H, d, J=8. 4Hz) , 7. 2 5-7. 3 0 (2H, m) , 7. 
4 5-7. 5 0 (2H, m) , 7. 58 ( 1 H, d, J= 1 . 3Hz) , 8. 0 
2 (1H, s) , 9. 2 7 (1 H, b r s), 10. 13 (1H, br 
s) . 

25 MMm 5 11 

N- [2- ^)V\ -2- (lH-^^/wl/-5-^;V 

757) ^yX7^ K 

1 H — NMR (CDC 1 3 ) 8 ; 2. 29 (6H, s) , 2. 54 ( 2 H, 
t,J=5. 9Hz), 3. 51 (2H, m), 6. 73 (1H, t- 
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like, J=7. 5 Hz) , 6. 88 (1H, bm), 7. 13 (1H, d, 
J=7. 3Hz), 7. 2 2 (1H, d, J= 6 . 9Hz), 7. 29 (1H, 

dd, J=2. 0, 8. 9Hz), 7. 44-7. 47 (2H, m) , 7. 
57 (1H, d, J=2. 0Hz) , 8. 00 (1H, s) , 9. 48 (1 ' 
5 H, b r s) . 
MMm 5 1 2 

N- [2- ls-4-«( ;VZijVi$~M 7^—/W] -1H-- T^^/ 

l H — NMR (CDC 1 3 ) 8 ; 3. 70 (8H, m) , 6. 82 (1H, 
10 dt-1 ike, J=7. 7Hz), 7. 15-7. 2 1 (4 H, m) , 7. 
42 (1H, d, J=8. 4Hz) , 7. 47 (1H, d, J= 1 . 8Hz) , 
7. 99 (1H, s) , 10. 94 ( 1 H, br s) . 
H«iJ 5 1 3 

N— (1 -^^S^/Hf^JJ v^V-4— '(VV) -2- (lH-^^-/W-5- 

15 ^;U7^;) ^<VXT^ K 

'H-NMR (CDC1,) 6; 1. 5 7-1. 6 1 (2H, m) , 2. 0 1 
-2. 05 (2H, m), 2. 16-2. 23 (2H, m), 2. 85-2. 
8 9 (2H, m) , 3. 5 3 (2H, s) , 3. 9 7 (1H, m) , 6. 
04 (1H, bd, J=7. 7Hz) , 6. 73 ( 1 H, dt-1 ike, J= 

20 1. 1, 8. 1Hz), 7. 14 (1H, dd, J= 1 . 1,8. 4Hz), 
7. 21-7. 33 (7H, m), 7. 39 (1H, dd, J= 1 . 3, 7. 9 
Hz), 7. 45 (1H, d, J=8. 8Hz), 7. 56 (1H, d, J= 
2. OHz) , 8. 00 (1H, d, J=0. 92Hz), 9. 35 1H, 
b r s ) . 

25 mmmi 4 8 <D^m^mzxE^n^\ uT^irmmm^ 1 4©^ 

t^y i?^-4-^M -2- (1 H--r^^y*— yv- 5— f/i-T^ y) ^<yx 

HWJ5 1 4 
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2- (lH-^f^/- /I/- 5->T/U7 5 J) 
XT? K 

1 H — NMR (CDC1 3 ) 6 ; 1. 3 9-1. 5 2 (2H, m) , 2. 0 
5-2. 09 (2H, m), 2. 73-2. 81 (2H, m), 3. 12- 
5 3. 16 (2 H, m) , 4. 01-4. 11 (1H, m) , 6. 08 (1H, 
bd, J=7. 7Hz) , 6. 73 (1H, t-1 ike, J= 7 . 4Hz) , 
7. 15 (1H, d, J=8. 4Hz), 7. 22-7. 29 (2H, m) , 
7. 41 (1H, d, J=7. 9Hz) , 7. 46 ( 1 H, d, J=9. OH 
z) , 7. 57 (1H, s) , 8. 00 (1H, s) , 9. 36 ( 1 H, 
10 b r s ) . 

mj&ms 1 5 

N- {2- [ (4 — *>i?/i'}?^7i?>— 1 -4M iJ/rtR—A'] 7=z~/v) - 
1 H--f 5 -7^©^ 

2- (lH-^y^-/V-5-f;U7^) £MB (10 2mg, 0. 4 

15 0 2mmol) <2N, N-^f;^M7^ K (0.5ml) &WL\£ 1 -V 

v^Vlf-^ S?y (210j»l, 1 . 2 1 mm o 1 ) , 1 - fc Kd^V^/ h y 
r/-;M7 4mg, 0.4 8 4mmol), 1 -m^vV- 3 - ( 3 -*J* ?-A> 
T^y^ntVW -*A>i$ 9 M$ K (9 4mg, 0.4 9 0mmol) 

^niiw^T^T2iB#r B m#b^ 0 2 N-TKiwb^" h y d o 

20 ml) Ul»*ftL ^x^/b^xy/rh7fc Fp77^ (2/2/1, 1 
0ml) T?2IU»fcfciLfc 0 l&fP^ifoK-Cft^^, «K»^MJ^AfcT*a»U WL 

n^V^^Z-^l 00/3TigfcB) -CffiSLU N— {2- [ (4-^V 
^V^7^^~ 1 — f AO jfr/Utf^A-] :7:n~/V} - 1 H-^fy^y^- 5 
25 -7^ (16 2mg, 10 0%) iS:#t 
MS : m/z = 4 1 2 (M+ 1 ) 

H»J5 1 5©Ml:fDTHiE&^V\ ^T^^i~HJfe^j5 1 6-HJfe^J 
5 1 9©^^«r^tfc. 
5 16 
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N- -2- f/VT^y) 

^X7^ K 

1 H — NMR (DMSO-d 6 ) 8; 3.3 1 (2H,m), 3.5 1 (2H, 
m), 4.72 (1H, m), 6.72 (1H, t, J = 7.4Hz) , 7. 
5 0 5 (1 H, d, J = 8.4Hz) , 7.16 ( 1 H, d, J = 9.0Hz) , 
7.24 (1H, t, J = 7.7Hz) , 7.5 1 (2H, m) , 7.6 5 (1 
H, d, J = 7.9Hz) , 7.96 (1H, s) , 8.44 ( 1 H, br) , 
9.67 (1H, s) , 1 2. 9 8 (1 H, s) . 
MMm 5 17 

10 1- [2- (lH-> ( ^-^-5-^7^) -oyjfr] ^y^y- 

MS : m/z = 3 3 7 (M+ 1 ) 
£SJfc0»j5 1 8 

N, N-fcT* (2-tKc*v'xf;i/) -2- ( 1 H-^T JV- 5 — T /V 

15 T ^ 7 ) ^yX7 5 K 

'H-NMR (CD 3 OD) 6 ; 3.5 0- 3.8 6 (8H, m) , 6.87 
(1H, t, J = 7.4Hz) , 7.11 (1H, d, J = 7.9 Hz) , 7. 

19-7.27 (3H, m) , 7.43-7.48 (2H, m) , 7.91 (1 

H, s) . 
20 5 19 

h7^-N- (4-fc Kn^v^n^^U) -2- (lH-^f^V— 

-5— opts y) ^yX75 k 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 18-1.46 (4H, m) , 2. 
2 6 (4H, m) , 3. 3 9 ( 1 H, m) , 3.7 2 ( 1 H, m) , 4.5 
25 5 (1 H, d, J=4.4Hz) , 6.72 (1H, t, J = 7.2Hz) , 
7.06 (1H, d, J = 8.4Hz), 7.15 ( 1 H, d, J = 8.5Hz), 
7.24 (1H, t, J = 7.9Hz), 7.49 (1H, s), 7. 51 (1 
H, d, J = 9.0Hz) , 7.61 (1H, d, J = 7.7Hz) , 7.96 
(1H, s) , 8.24 (1H, d, J = 7.7Hz), 9. 60 (1H, 
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s) , 1 2. 9 8 (1H, s) . 
HJfe#»J 5 2 0 

N- [2- {^yyiz-l-ytfrXfriS-M y *.->V\ -lH->f^- 

5 HJIS^5 1 5T'#fcN- {2 - [ (4— <^^b°^^> ? ^-l— f/l^) 

:7^~/W - 1 H — fy^-/l/-5-7^ (1 2 7mg, 0.30 
9 mm o 1 ) y — ^ (5ml) jgftcK: 10% Pd-C (20mg) N =¥ 

SftT^-=e=.^is (9 8mg, 1.5 5mmol) SrJ0;fc"r 2 ^iPf^51^LfCo 

io tH u iMfomwTk^ mi'&.&fo'em&.ftfc&s Mm-r t v ^-Mcr&j&u 

T*fc«r«*U N- [2- (fc'^^-l — f/l^A'jtfn/V) 7^-/V] - 
lH-^y^/-/l/-5-7^ (5 6mg, 5 7%) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 2.6 1 (4H, m) , 3.4 6 (4H, 
m), 6.84 (1H, t, J = 7.3Hz), 7.05 (1H, d, J = 8. 
15 3Hz), 7.1. 0-7. 17 (2 H, m), 7.21 (1H, t, J = 7.7 
Hz) , 7.36 (1H, s) , 7.43 (1H, s) , 7.44 (1H, 
d, J = 8.8Hz) , 7.90 (1H, s) , 12.89 (1H, s) . 
MMM 5 2 1 

4- (1H — 5-' f/V75 7) 
20 (a) 4- {1- (2-rh7t Knt7^) - 

-T^T $ / } SfciMNfe t e r t --fTAstry&tiL 
&mW&Vtc-n7yX=2fo\C. tert-^A 4-^d^S#^ (2 

57mg, l.OOmmol) % h/Vmv (2ml) N 18-^7^-6 (3 

8 0 m g , 1.40 mm o 1 ) , 317 ( e ) T*#fc 1- (2-fh7t 

25 Knt°7-;V) -lH-^y^/-;l/-5-7^ (2 6 1mg, 1.2 3 

mmolK tert-Zh^v-th^A (135mg, 1.40mmol) 

yVA) ^'7^^ (0) (52mg, 0.0 5 0 mm ol) , (S) -2, 
2' -If* (i?7i=;V^7-f 7) -1, 1' -^y-y^jV (9 4mg, 0. 
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15 1mmol) *Mz.tc 0 E.gmmUW&fc 8 0°CT*8 tiffflmt Vtz 0 

ixf;v=3/lt» ICT^SU 4- {1- (2-7f7t Knl?7~ 
5 M -1 H-J lsjry—fr- 5 — f A-T $ / } tert -^/V ( 2 

1 8 m g , 5 6%) £:#fc 0 

1 H — NMR (CDC 1 3 ) 8; 1.57 (9 H, s), 1.7 3 (3 H, 
m), 2.11 (2 H, m), 2.5 6 ( 1 H, m) , 3.7 7 (1 H, 
m), 4.03 (1H, m), 5.72 (1H, dd, J = 2. 5, 9.5 

10 Hz) , 5.97 (1H, s) , 6.86 (2H, d, J=8.8Hz) , 
7.25 (1H, m) , 7.51 (1H, s) , 7.59 ( 1 H, d, J = 8. 
8Hz) , 7.85 (2H, d, J = 8.8Hz) , 7.96 (1H, s) . 
(b) 4- (1H-- W$7) ^AW©^J* 
4- {1- (2 — t ^7t Kcr if7= /I/) - 1 H-^^V-yU- 5 — OUT 

15 S/} tert-7*fyK2 0 5mg, 0.5 2 1mmol) 

nn^^ (5ml) fcMJ^^nftK (5ml) fctofcTMLfclT 3R# 

20 - (lH-^^/-;v-5-^;i/7^) (4 6mg, 3 5%) 

1 H — NMR (DMSO-d 6 ) 6; 6.9 2 ( 2 H, d, J = 8.6Hz), 
7.19 (1H, d, J = 9.0Hz), 7.52 (2H, m), 7.73 (2 
H, d, J = 8.6Hz), 7.98 (1H, s), 8.59 (1H, s). 

25 521 (D^m^m cTK&&fr*v\ j^Ti^tuwj 522 <o&&m 

MMM 5 2 2 

3- (lH-^fy^-;V-5-W5 7) 

l H — NMR (DMSO-d 6 ) 6 ; 7. 14-7. 18 (2H, m) , 7. 
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28 (2H, m) , 7.44 (1H, s) , 7.4 8-7. 5 3 (2H, m) , 

7. 9 5 (1 H, s) , 8. 1 9 (1 H, s) . 
Mtfeffl 5 2 3 

N- (1, l-itttisY? h7t Kci-2H-^fc p 7^-4— (A?) -1H 
5 -^^/-;V-5-7^©^ 

(a) 1, l-^^>KTf7tKo-2H-ftt°7^-4-t>(D^ 
(CVA-3 8 7 8) 

ff7t Knftk'7>'-4-ty (0. 5 0 0 g, 4.3 Ommo 1 ) (Dfm 
(5ml) m&K-t nifiSfeJMHfc ( 1 . 8 5 9 g , 10.8 

10 mmo 1) ©BHftrt^l/ (1 3ml) »fKHI*LfcVN^©agtCiS 
Tltra^Lfco mm*7k®V%}MU tftfJLfc@#&»3!u 2t±^£#*P 
LfcB^^-CiftLfc©*), WBETfc-CftJfrrsnifcit), 1, 1-v^ 
^> Kt b 7 t Kn - 2 H-^fc°7 V- 4 - ty (0.4 3 Og, 6 7%) 

15 (b) N— ( 1 , 1 -^i/ K7 h 7 1 Fn - 2 H-f t if 7 V- 4 -^f;v) 

- 1 H — r y^^/-;V- 5-75 (CVA- 3 8 7 9) 

1, l-S?**S/Kf b7t Kd-2H-ftbf9^-4-tV (0.400 

g, 2.7 Ommo 1 ) <D 1 , (10ml) W&XZ.. 5-75; 

^yy^ (0.3 60g, 2.70mmol) , h ]) T± h^S^Jc*^*!^* 
20 tF'J^A (0.801g, 3. 7 8mmo 1) SriDm^T^t, Hi (0. 

1 6ml, 2. 8 mmo 1) SrJPfcTilfcfcJtfliLfco f&FPfil^Jc^Dx.T, *fttl 

LfcH^M^ ^±^£7KTi5fc#Lfc 0 lt±*&**7— /Wd»»LT5 0°C 

fc©t., «JETCT«*fti-5-^fc«t>), N- (1, l-^VK7f7tK 
25 n- 2H-W7>'-4— T^) - 1 H-4 JV- 5 -T 5 > (0.3 

5 5 g , 5 0%) £#fc e 
jgfe^ : 2 5 4~2 5 6t 
HJ6^5 2 4 

N- ( 1 - t^f'> K7 h 7 k Kd - 2 H-^t°7 4 -^f;l/) - lH-^y 
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HifeM 5 2 3 fcjsttS, ^ * y -/H*?MI©*« J: 9 §35ftSr^E©* LT#£> 
HfcSKISr^y XtfAstuT h^yy^C- (^no*M/^;-;l/= l o/l 
T«iO N- (l-t^K7F7tKP-2H-ft 

5 If? ^-4-^ AO -1H — OPS— A— 5-T^ (0. 0 64 8 g, 10 

%) 

: 2 2 0~2 2 2°C 
H»1J5 2 5 

N- (8-Tiftfv^P [3, 2, 1] ^h-3 — fA) -lH--f^- 
10 ;l/-5-T§y©^ 

3 (0.488g, 1.92 mm o 1 ) (D^lM ^Av^>7 1/ (0.56 
Og, 3. 8 3mmo 1) mfc& 1 1 OtlC^&U 

mwvtio rnm^mu mmw i 4 -?ntc 3 - ( 1 h— < y^y-A- 

5 — T AT5! /) -8-T1flf^n [3, 2, l] ^^>-8-M*>f 
15 rc^/i^ (0.200g, 0.63 7mmo 1 ) <D 1, 2-v^ oox^y (6ml) 
i&Jfc&Jn*.* 5 0 < ClCjn*b-C7ll#njt#bfc. ffil^Lt^^y^iD 

^/-;W3 o%-t^^ttK=i oo/i o/iT«ts) -eMM-rs^ir^J; 

20 !K N- (8-TlFtfv^n [3, 2, 1] tf-*h-3->fA0 -lH-^f^ 
y*—/U- 5 -T ^ V (0. 0 8 9 3 g , 5 8%) £#fc 0 
lift : 2 3 6 — 2 3 8°C 

mmm 526 

N--f y/o bf/V- lH-^f y^/-;l/-5-7 5 ^©^J& 
25 5 - 7^-lH-^fy^/^ (4 0mg, 0 . 3 0 0 mm o 1 ) <D 1 , 2 
-^ooi^ (1ml) ^IfJ17ir (2 5 jz 1, 0. 3 4 0mmo 1) % 
h V T± h^-iyykmt^^m-T h U (83mg, 0.392mmol) % ffi 
S(18/j1, 0. 3 14mmo 1) SrJlgW^T^T* 2 0 B»M«^Lfc. 
fPfiW* (4ml) raS^ltL, BlknTVufc-CttfflLfc. WEETUMi*' 
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/l/=l 0 0/2 Titfct}) Tlt^U N-Yy7 t nt>-1H— fy^/ 
^-5-7^V (40mg, 76%) £#fc 0 
MS : m/z = 17 6 (M + 1) 

mmm 527 

MS : m/z = 18 8 (M+ 1) 
10 5 2 8 

N-v^n-<^vV- 1 H — JV- 5-7^ ^ 
MS : m/z = 2 0 2 (M+l) 
H«] 5 2 9 

N-i/^n^^/V- 1 H->fy^-;V-5-7^ 
15 MS: m/z = 2 3 0 (M+l) 

mmm 530 

N- (2, 6-v^^Vi/^n-^v^) -lH-^y^/-;l/-5-7^y 
MS : m/z = 2 4 4 (M+l) 

mmm 5 3 1 

20 N- (2-* h^^v-^a^i/^) -lH-^^-^-5-7^y 
MS : m/z = 2 4 6 (M+l) 

mnm 532 

N- (2, 2-^^-1, 3 -v^l^-5-^) -lH-^>jf*/- 
/V-5-7^ 
25 MS:m/z = 2 4 8 (M+l) 

mmm 533 

tert-7*^ 4- ( 1 H—4 'y&'-J'—jV— 5 — J a^T ^ 7) v^n^=3^> 
'H-NMR (DMSO-d 6 ) 6 ; 1. 10-1. 30 (4H, m) , 1. 
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3 7 (9 H, s) , 1. 7 7 (2 H, m) , 1. 9 9 (2H, m) , 3. 
08 (1H, m) , 3. 23 ( 1 H, m) , 5. 05 (1H, d, J = 8. 
1Hz) , 6. 63 (1H, s) , 6. 77 (1H, d, J = 9. 0Hz) , 
7. 23 (1H, d, J = 8. 4Hz) , 7.72 (1H, s) , 12. 5 
5 4 (1H, s) . 
MMM 5 3 4 

N, N n^i/^vl/- 1 H — f l/?)/—;V- 5-75^ 
MS : m/z = 2 7 0 (M+ 1 ) 
MMM 5 3 5 

10 N- — (M -iH—r>y^-5-7^ 

MS : m/z = 3 0 7 (M+ 1 ) 
MMm 5 3 6 

N- (l-Tiftfv-^n [2. 2. 2] Jr?h-3-' (M -lH->f>^ 
5 -7 5 > 
15 MS:m/z = 2 4 3 (M+ 1 ) 
MMM 5 3 7 

N— (2, 2, 6, 6-TF7^/Vt^!J^-4^;V) — 1 H — f l/^J 

MS : m/z = 2 7 3 (M+ 1 ) 
20 H»iJ 5 3 8 

N- (9-^^l/-9-7iffcr^D [3. 3. 1] y^-3— -1H- 

^y^/-;i/-5-7^y 

MS : m/z = 2 7 1 (M+ 1 ) 
5 3 9 

25 N— {8-*?-A>-8-71?)?i/?v [3. 2. 1] -1H 

5 -75^ 
MS : m/z = 2 5 7 (M+ 1 ) 
5 4 0 

3- — f/KT5/) -8-^^-8-Tiftfv-^P 
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[3. 2. 1] *t<?y-6-Jr— )V 
MS : m/z = 2 7 3 (M+ 1 ) 

*%m$ 4 1 

3- [ (lH-^y^;l/-5-^7^) ^fvH -8 -Tiff 
5 v-^n [3. 2. 1] *??>-8-%/W<J—h 
M S : m/ z = 3 2 9 (M+ 1 ) 
H 5 4 2 

2- (iH-^yyy-;v-5-^;v7?;) /P^y-i, 3 /mj>£ 

at 

10 3 2T*#fcN- (2, 2-^^-1, 3 - v^^f-^- 5 -4 

/V) - 1 H — T >?*S—A'- 5-7^y (23mg, 0.0930mmol) © 
7f7tKn77y (1ml) aS»KilN-ttK (1ml) SrJpiLTMT?l . 

it), 2- (lH-^y^-^-5-W5y) 7°a^^-l, 3-S?*— 
15 /V (1.6m g, 84%) &#fc 0 
MS : m/z = 2 0 8 (M+ 1 ) 
HJfe^j5 4 3 

2- (lH-^fy^-/V-5 — f/lO n^f-^- 1 , 4-i>T^>- • ~ 

20 H»J 5 3 3 T'#fc t e r t - 4 - ( 1 f 5 — i ;V 

757) ^P^i//V;fc;W^— h (2 5mg, 0.0 7 5 7mmol) <Di? 
^pp^V (1ml) h y (1ml) 

M*#Lfc 0 «ffiT»««:«*U S^Aa^-^H**, ^-f-Sr^ni^ 

2- (i h— f i/<yy— jv- 5 — f/v) -^^D^f-^-i, 4-^7^y- - 

25 hy7/P*n|»i (3 2mg, 9 1 %) £#fc Q 
MS : m/z = 2 3 1 (M+ 1 ) 
MMm 5 4 4 

N- tf^y 3 -< T^- 1 H-< f ^?9—J\<- 5-75 ><D&& 

m&M5 3 5T-#fcN- (l-^y^yvtf^y i^y-3-^7V) -lH-^fy 
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^/-^-5-7^y (4 6 3 mg, 1.5 lmmo 1) (0^/—jV (1 0 
m 1 ) mm^s 1 0%P d-C (5 Omg) ^ =¥^7>^--!> A (9 5 2mg, 

is. immo i) zmd$ux.x 2mmmwffiistc 0 ±94 hamzrmjtm 

- 1 k <£ 9 n- v?^- 3 — r^- 1 h— r 5 —T 

^(241mg, 7 4%) £#fc 0 
MS : m/z = 2 1 7 (M+ 1 ) 
^3&0iJ 5 4 5 

10 N- (8-T1ftfv^n [3. 2. 1 ] Y - 3 — f/l^ — 1 H — < ^ 

y^—iv- 5 — T 5; 

—^f-^^/Vv ? v'7^ (8 6 4m g, 5.9 Ommo 1 ) (C3<)g (5 9 9 
mg, 2.3 6mmol) %1mz.xmW U^^fc 7 0°CgTS®Sbfc o $tb<S 
^»tt©fe^Bf3?*l< ^ofcllKIL, H;WJ 5 4 1 -C?#fecc^ 3 - 
15 [ (1H- fy^/-/U-5^ (jVT^y) -8-7lftfv^n [3. 

2. 1] (3 8 6mg, 1. 18mmol) 

au=c?^ (8ml) »»SrJP*.T, 5 Ot^T 5 B#P^#Lfc 0 ?k#T\ 

(4ml) SrtafcTRfc&fltJtLfcSL «BET^Srg*Lfco *nn* 

20 il^hy ^fcTffcSIU MJ£T^g£®5fe^S^R:J:»9, N— (8-T1ftf 
i/^n [3. 2. 1] ^ h-3— (V^^) 
^ (2 5 8mg, 8 5%) £#fc 0 
M S : m/ z = 2 5 7 (M+ 1 ) 
HJ60II 5 4 6 

25 N- (8- (2-:7^/3->a:=M^) -8-Tiftfv^^n [3. 2. l] Jrt Y 

-3 — r/v) -ih — rvy/wi/- 
^WJ5 2 5-e#fcN- [3. 2. 1 ] b - 3 

yv) - 1 H-^y^-;l/-5-7^ (30mg, 0. 1 2 4mmo 1 ) <Di? 
^W;^7^ K (1ml) !S§M^^#y r>A (5 2mg, 0.376 
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mmo 1) % 2-7^;*cx/^ s f-jl'7v (3 8mg, 0.189 mm o 1 ) 

5 $y=2 0/l/lT*^ffi) T?«f3RU N- (8- (2-7^7^r^^) - 
8-T1ft % >^D [3. 2. l]^h-3 — (M 
-7^ (40mg, 8 9%) £#fc 0 
MS : m/z = 3 7 7 (M+ 1 ) 
H»J5 4 6©#tefci£CT£;£&fTfcV\ UT\^i-MMm5 4 7~HJ£$) 
10 5 6 7<Dfc^£-£j&Lfc 0 
H»J5 4 7 

N— (8-^ntVV- 8-Tif fc^>^ p [3. 2. 1] ^^b-3->f^) -1 

H-- ^ 5 -T V 

MS : m/z = 2 8 5 (M+ 1 ) 
15 H»J 5 4 8 

N— (8-^y:7 0 nlf/V-8-TlFlfv'^D [3. 2. l] jrtY-3 — f/V) 

- 1 h— r 

MS : m/z = 2 8 5 (M+ 1 ) 
HJfe0fl5 4 9 

20 N- (8-<< y7*?-/l>-8-T-f\?i'?u [3. 2. 1 ] ^ h- 3 — (M - 
1 f >^^/—jV- 5 -T ^ V 
MS : m/z = 2 9 9 (M+ 1 ) 
Hife0!)5 5 0 

N- [8- (is?v~?=5~jV*J~jV) -8-TlFev^n [3. 2. 1] Or? Y- 
25 3— (Vkl -lH-^f>^^-5-r^ 
MS : m/z = 3 11 (M+ 1 ) 
%W$\\ 5 5 1 

N— [8- (^^D^^MfM -8-T-ftfi^o [3. 2. 1] Or? h 

— 3 — fyv] -iH-fy^/^-5-7^y 
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MS : m/z = 3 3 9 (M+ 1 ) 
MMM 5 5 2 

N- [8- -8-TWi/?ti [3. 2. l] Urt h- 

3 -lH-^y^/-;V-5-7^y 
5 MS : m/z = 3 4 7 (M+l) 
HJfe^I 5 5 3 

2- [3- -8-7-f If^n [3. 
2. 1] ^ ;V 

MS : m/z = 2 8 7 (M+l) 

io mnm 554 

3- [3- (1H-- -8-Tif tf^-^n [3. 
2. l] fjU] ~fxi^-\-ir—fr 

MS : m/ z = 3 0 1 (M+ 1) 
H»ij5 5 5 

15 N— [8- {2-*y*^^)V) -B-T-f\fi/?v [3. 2. 1] Ort Y~ 
3— |W] -lH-^y^/-;l/-5-7 5y 
MS : m/z = 3 0 1 (M+l) 
MMM 5 5 6 

N- [8- (7 f 7 t Ko - 2 H - 2 - f ;V) -8-T1ftf^ 

20 p [3. 2. l] *?h-3-' (M -iH-^y^/-;v-5-7^y 

MS : m/z = 3 4 1 (M+l) 
»J5 5 7 

3- [3- (lH-^^/wV-5-^^7^) -8-T1ftf^u [3. 
2. l]*n-8-^]yB/<y=HI^ 
25 MS:m/z = 2 9 6 (M+l) 
5 5 8 

2- [3- (lH-<yy^-5-^;V7^y) -8-Tift'v'^n [3. 
2. 1 ] ^"^ h — 8 —- < AO T-fe f7§ K 
MS : m/z = 3 0 0 (M+l) 
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N— (8-^/V-8-Tif tfi/^n [3. 2. 1] ^ h-3-^;V) -1H 
— Y T/W—A/- 5 —T % 1/ 
MS : m/z = 2 7 1 (M+ 1 ) 
5 UW$\\ 5 6 0 

N- (S-ry^-S-Tif^v/^in [3. 2. l] ^h-3-^/V) -1H 
— T >^S—A'- 5-7^> 
MS : m/z = 2 8 3 (M+ 1 ) 
5 6 1 

10 N- (8-7>-3-^-^-8-71ffc*v^D [3. 2. l]tf-*h-3— Y 
MS : m/z = 2 9 7 (M+ 1 ) 

mmm 5 6 2 

N- [8- (3-^^7^h-2-rn-/H -8-nftfv^n [3. 2. 1] 
15 ^f-3--f;v] 

MS : m/z = 3 1 1 (M+ 1 ) 
^MM 5 6 3 

N- [8- (^d^dW^) 8-nftf>^n [3. 2. 1] ^ h- 
3— f/V] 
20 MS: m/ z = 2 9 7 (M+ 1 ) 
mMM5 6 4 

1- [3- [3. 
2. 1] ^-^b-8— f^v] 
MS : m/z = 3 0 1 (M+ 1 ) 
25 5 6 5 

[3- (lH-^y^/-;W-5-^;V75;) -8-nffcfv^n [3. 2. 
1] h-8— Ok] T-fe h~ h V* 
MS :m/z = 2 8 2 (M+ 1 ) 
H»J 5 6 6 
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4- [3- (lH-^fy^V- 5— [3. 
2. 1] ^ h-8 — f*] h DA* 

MS : m/z = 3 10 (M+ 1) 
MMm 5 6 7 

5 N— [8- (2, 2, 2- hi; 7/^d^^;V) — 8-Tiflf^^n [3. 2. 
1] ^-^h-3— T/V] -1H — f^^V— A— 5-T$y 
MS : m/z = 3 2 5 (M+ 1 ) 
6 8 

N— (8-^>^l'-8-Tlftfv'^n [3. 2. 1] ;t^h-3 — << )V) -1 

10 H — fy^/-;V-5-7^y<Z)^ 

^«J5 2 5-C#fcN- (S-T^tf^n [3. 2. l]^h-3--f 
/V) -lH-^y^y-;V-5-7^y (7 3mg, 0.30 1 mm o 1 ) <D-y 
?naj?l/ (1ml) IW^yXTyVft: K(37 J til, 0.364 
mmol), MJTt h^^7K^k*!7^hy 17 A (1 2 7mg, 0.599 

15 mmol) ^D^^T'2 5B#r H m#Ufc 0 ISfnfiW7k^Px.T^^ihb, 

X> > N— (8--<y^-8-7f^D [3. 2. 1] ^h-3— ( /V) 
-lH-^y^-;V-5-7^ (52mg, 52%) £#fc c 
20 1 H — NMR (DMSO-d 6 ) 8 ; 1.6 8 (2H, m) , 2.0 1 (6H, 
m) , 3.0 6 (2 H, m) , 3.4 8 ( 1 H, m) , 3.5 0 (2 H, 
s), 5 . 2 1 ( 1 H, b r ) , 6.47 ( 1 H, s ) , 6.85 ( 1 H, 
d, J = 9.2Hz) , 7.18-7.40 (6H, m) , 7.73 ( 1 H, 
s), 12.55 (1 H, s) . 

25 mmm 5 6 8 <D^m-mzx^m^n^\ ur^-rmmm 5 6 9 ~mmm 

5 7 2<Dfc^#j£^L/c 0 
MMM 5 6 9 

N- (8-v/^n^/l^-8-Tifk^^n [3. 2. 1 ] ^ h - 3 —</l>) 

- 1 h— r y-df-/-/v- 5-7^ 



WO 02/100833 ^ ^ PCT/JP02/05609 

253 

MS :m/z = 2 9 7 (M+l) 
H3fe^j5 7 0 

N- (8-^^ n^y^-yix— 8 -Tlf n [3. 2. 1] ;t^h-3-^f 
/U) -1H-- - f fr- 5 -T^y 

5 MS : m/z =3 1 1 (M+l) 
5 7 1 

N- (S-e^n^vvl— 8-T-f Vl/fu [3. 2. 1 ] ^ h - 3 ->f 

MS : m/z = 3 2 5 (M+l) 
10 MMM 5 7 2 

N- (8-7h7t Kn-2H-t°7>-4- f /I'- 8 -Tlf tfv^ n [3. 2. 
1] ^h-3 — (A>) -lH->f^y^-5-7^ 
MS : m/z = 3 2 7 (M+l) 
5 7 3 

15 2- [3- (1H — <>^^—;V-^-^;VT%J) -Z-T*r\f*y?u [3. 
2. 1] h-8— -2-Jr*V^$ ;—)W&$L 

»J5 2 5T#fcN- (8-7lftfv^u [3. 2. 1 ] b - 3 ->f 
/U) -1H — fy^/-/V-5-7^ (lOOmg, 0.413 mm o 1) <D 
^WM7 5K (1ml) WlkKo^^l (3 2mg, 0.4 2 

20 1 mm o 1 ) % 1 - t Kn ^v~0->/ b y 7^/^ (76mg, 0.496 

mmol) % l-^/W-3- y^ofcVV) -TJ/V^v^-f $ 

K • (95mg, 0.49 6 mm o 1 ) £JI|IM]*lT^&T* 2 3 B#|H]lf # 

25 #fc 0 ^ii7 0^F^77^f- (2 00x 2 00 x0. 5mm 4#C, 
n*;W^^^=15/l-Cll) fcTlt^U 2- [3- (1H- 
^V-/U-5— (VKT^ /) -8-TlFtf^n [3. 2. l]^h-8— C 
;v] (i3mg, 11%) &#fc 0 

MS : m/z = 3 0 1 (M+l) 
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5 7 5©|b^^Mlf:o 
HJfefil 5 7 4 

N- [8- h**>Tt^/l>) [3. 2. 1] ^ h 

5 -lH-f^-;l/-5-r^ 
MS : m/z = 3 1 5 (M-f 1 ) 
HJ(S#tJ 5 7 5 

N- [8- (2--7^y*ci/T-t?-M -8-Tiftf^^n [3. 2. 1] ^ 
h-3— fjV] -1H — r ^^y-^- 5-T^ V 
10 MS :m/z = 3 7 7 (M+l) 

mmm5 7 6 

N- {1-T-?\?^?T2 [2. 2. 2] ^-^h-3— (M -1H — Of"/— 
)V- 5-7 5 > • 

HJfe^j5 3 6T*#fcN- [2. 2. 2] tf-*h-3 — f 

15 /l^) -lH-^^)/-^-5-75y (17 8mg, 0.73 mm o I ) (D^ 
9 J—A> (5ml) gtiaN-W^f/vx-f^ (3ml) flljfcTSffl 
TlB#ffl*#Lfc 0 i^5vv<x— tvv (i 5ml) £in;Lfc^ 

[2. 2. 2] T^) - 1 H—f 5 -7 5 y • lit 

20 S (2 10mg, 9 1%) £#fc 0 
Rfe£ : 1 8 4-1 8 8°C 

H»J5 7 6<D#feK:i£CT£j&«:fT&v\ UT^-tmmm 5 7 7 0)4k&® 
&&$,Ltc 0 MW5 5 3t#fc2 - [3- (lH-^W^-5 

— r^T^/) [3. 2. 1 ] tf-* h- 8 a:* y — 

25 A^M^HcffiV^Co 
HJfe^J 5 7 7 

2- [3- ( l f 5 -- f;w7 ^ / ) -s-TU-'tf^n [3. 
2. 1] h-8-^T^] — /V • ~i 

: 154~157t; 
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fcfcU ^»j5 4 7T'#fcN- (8-ynfcVW-8-Tf i ^v'^ 
n [3. 2. l]^h-3— iW) - 1H- 5 -T 

5 5 7 8 

N- (8-7 B nfc°A'-8-TlF tf n [3. 2. 1] ^h-3-^fA-) -1 
H-> T l/^J—A^- 5 - T 5 V • 
M : 1 9 8~2 0 3^C 
K8fcW3 7 2 (b) , 7 7©^ifeK:2(SCTSJS«rfT*V\ ^T^f 

10 7 9-5 8 OO^^Sr^fifeUfco fc£U H«!J4 6 9T'#fc4-^ 

1 H — C ^W-As- 5 -^-^JgWcJBl^o 
HJfe$J 5 7 9 

5- U-Tif^-zl'^v') 

J H — NMR (DMSO-d 6 ) 5; 1. 57 (1H, m) , 1. 83-2. 
15 0 2 (5 H, m) , 2. 85-3. 00 (3 H, m), 3. 14 (1H, 
m) , 4. 0 4 (3 H, s) , 4. 3 3 ( 1 H, m) , 7. 10 (2H, 
s) , 8. 15 (1H, s) , 13. 00 (1H, br s) . 
%W9k 5 8 0 

4 - * h ^ >- 5 - ( 4 - y i?-^t^rv') - 1 H — < • 
20 % 

1 H — NMR (DMSO-d 6 ) 6; 1. 85 (2H, m) , 1. 98 (2 
H, m) , 3. 03 (2H, m) , 3. 24 (2H, m) , 4. 08 (3 
H, s) , 4. 33 (1H, m) , 7. 12 (1H, d, J = 8. 8H 
z) , 7. 14 (1H, d, J = 8. 8Hz) , 8. 19 (1H, s) , 
25 8. 8 2 (2H, b r s) . 

MM 3 7 2 (b), mMmZ 7 7 N £%0J3 2 7©#fefc2gCTK&£fi l fc 
v\ E*TteS*-t«60!l5 8 lOte^Sr-a-jfcUt. fc£U 3*B»«1 4 6 9 
4-p< ih- J yyyr-ji-- 5 -*-sis%WMKfti<^o 
MMm 5 8 1 
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4-^ (3-tr^y^^=¥^) -iH-^y^y^'-ti 

1 H — NMR (DMSO-d 6 ) 6; 1. 64 (1H, m) , 1. 80 (2 

H, m) , 1 . 9 8 (1H, m) , 3. 0 4 (2H, m) , 3. 2 5 (2 
5 H, m) , 4 . 1 2 ( 3 H, s ) , 4 . 3 0 ( 1 H, m) , 7.12 

(1H, d, J = 8. 8Hz) , 7. 18 (1H, d, J = 8. 8Hz) , 
8. 24 (1H, s), 8. 60 (1H, brs), 9. 02 (1H, br 
s) . 

10 5 8 3 <Dib&yo&&$.^tCo tctcU Mmm4 6 9 T?#fc4 1 H- 

mMM 5 8 2 

trans-3- [ (4-^ Kv'-lH-^yyy^V-S-'f^) 

15 'H-NMR (DMSO-d 6 ) 6; 1. 11 ( 1 H, m) , 1. 30-1. 

5 6 (5H, m) , 1. 6 5 (3H, m) , 1. 9 6 (1H, m) , 3. 

0 4 (1H, m) , 4. 0 2 (3H, s) , 4. 4 6 (1H, m) , 7. 

09 (2H, s) , 8. 10 (1H, s) , 12. 95 (1H, br s) . 

mmffl5 8 3 

20 cis-3- [ (4-> h^-lH-W^/- ^-5— f/V) #^>] 

1 H — NMR (DMSO-d 6 ) 6; 0. 89 ( 1 H, m) , 1. 04-1. 
23 (3H, m) , 1. 45 (2H, br s) , 1. 68 (2H, m) , 

I. 9 3 (1H, m) , 2. 0 8 (1H, m) , 2. 5 1 (1H, m) , 
25 3. 9 7 (1H, m) , 4. 03 (3H, s) , 7. 08 (2H, s) , 

8. 1 1 (1H, s) , 1 2. 9 6 (1H, b r s) . 

HJfe^J3 8 5, $&M3 2 7<D%mttZXBU&&ftto\ SkT\Zwr+&toto 
5 8 4 -mmm 5 8 5 <Dtt&m*£& tctc U MMW 4 6 9 4-/ 
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mrnms 8 a 

trans-4- [ (4 h * 9 y- 1 H->f /I/- 5 -^^) 

'H-NMR (DMSO-d 6 ) 6; 1. 3 0-1. 5 3 (4H, m) , 1. 

5 9 4-2. 0 6 (4H, m) , 3. 04 ( 1 H, m) , 3. 97 (1H, 

m) , 4. 04 (3H, s) , 7. 09 (1H, d, J=8. 8Hz) , 
7. 10 (1H, d, J = 8. 8Hz) , 7. 92 (3H, br s) , 8. 
13 (1H, s) . 
•$mM5 8 5 

10 cis-4-[(4-> h=*->- lH-^^/- ^=¥^] 

'H-NMR (DMSO-d 6 ) 5; 1. 55 (2H, m) , 1. 76-1. 
84 (4H, m) , 1. 9 0- 1. 9 5 (2H, m) , 3. 07 (1H, 
m), 4. 0 7 (3H, s) , 4. 30 (1H, m) , 7. 11 (2 H, 
15 s), 7. 92 (3H, br s), 8. 15 (1H, s) . 

^»>J3 6 5, MMm3 8 l©#ifctn3PCTRj£«:*Tftl\ ^T^1-|l»!] 
5 8 6 5 8 8 <Dte£^£^j&LfCo fcfc U 4 7 4 T*#fc 4 - 

( h U / - l H — r ls?*S—A>- 5 — ^ — ^SrJD^JlBl'lcffiV^^io 

H»J 5 8 6 

20 trans-4- {[4- (MJ7/l/to^f/V) -1H — f l/?*S— /V- 5 - 
-Ok] fTS^ 
MS : m/z = 3 0 0 (M+ 1 ) 
H»!)5 8 7 

c i s-3- { [4- {Y))7A>*u*3-;V) -lH-^y^-;V-5->f 
25 ^] S/^P^f-^T$^ 
MS : m/z = 3 0 0 (M+ 1) 
H«H5 8 8 

c i s-4- { [4- (MJ7/^oyf;V) -1H — 

jv\ */9 p^MJ-^75 y 



WO 02/100833 




PCT/JP02/05609 



MS :m/z = 3 0 0 (M+ 1 ) 
mifaW 5 8 9 

5- (T^^-3-^/v^'» - 4 - l H->f y^ s /-;KD^ 
( a ) ^^/v 5- t^y^jv (2-^ h^-^- rs:y] 

5 ^/x-h©^ 

h^is^ctn ^mfcfcv^N-^^^v^y >^ ai^i/oi^x^ (2. o 

g, 0. 0 103mol) ©7tfnf!j;M40ml) ^ h!lxf/i/7 
5^(1. 73ml, 0. 0 1 2 4 3 m o 1 ) , 5 -^n^tl® rn^Vai^, 
7^ (1. 72ml, 0. 0109mol) %MtL 6 0°C^UU, 1 B#Ps^iE$E 

io L7t 0 9P#ra&, tftE*«fb#bnfcaaESr7K (200ml) % mmx-7-A> (2 

0 0mix2) TtttUU ^HIJiSr^TKfllEife^^^^A-eftiftbfco zin* 

m^^xmm) -mm. ^>\> 5- [^>yv (2-^ h^v- 2-^-^y 

T^7] ^^^y^-h (l. 2 4 7 3 g, 3 7%) &'&1t 0 
15 (b) ni^/v 1 -s<W;V- 3-t^y7f^y- 2-^^df-^V— h 
feiTJ? x^/l' 1 -^yv?;V- 3-^-^yT-tf^ 0 ^-4-^7V^>iyw— f<D 

&3j«£ffi*CT* Mfc^T (10 0ml) K21 %w t . hV 17 

i^b^K-xi^y-/^^ (1. 2 3ml, 3. 31mmol) %Mx., =f 
20 - X?-?-h7yy&m^Tm$iLtz 0 Z.tlfc^Jl' 5- [-O-v^V 

(2-xK^V-2-t^yxf/V) T^y] ^^yzr.— h (9 6 5. 9m g, 
3. Olmmol) OF/Vx^ (50ml) 1 . 5 B^/KrT$&Tbfc 0 

3B#^# S 2 1%wt. 1-hV fr^h^S/K-^y— /Wt&Jft (1. 23ml, 
3. 3 1mmol) SrifetJObfCo SbfclUMWSK f/VxiV (30ml) SriDUft 
25 S*bfc 0 5B#W&, Kimm** (2 0 0ml) &t\ I»x?yi, (100 
mix 2) fifflL, WMfc&*»«^*t'*Arft*bfc. -tb^jE 
b# b ftfcgg?g£ V y # 7A^o-7f^77^ (— ^ 

^vv-cigfcii) -cf*$k 1-' o^v- 3-** yr^y<y- 4 

ae-^V— b (158. 5mg, 19%) N fcitfctfvl' 1 -^Vv^- 3 
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^y7^V-2-*A'#^V-h (2 13. 8mg, ^i=fl7 5%) 

( c ) 1 -^y vWTif^y- 3 

5 -jj/lstf^i/U—h (15 0mg, 0. 5 4 5mmol) ©x^y-;V (1 
ml) mWi^ 7 5%-flfaft*#tt (2ml) SrflP*., nOWilU. 3 

1 3 -t^y 7f /O- 2 - hOU^ (2 0 0 

mg, 7 5%) <D^*/—A' (1ml) 7 5%-«Rt|c»« 

10 (2ml) &>bn*L, 1 2 OtJl^tfeo 1 2BSr|IMK Kf&&Tfc*BLfciftU 

Ufc 0 mk^fr (50ml X2) -CttfcHL, fcii;jc«lfflfc-r ^ 

* v * a xf&m ufco ^ tu^^jEEsae u# b him®.* ^ y * 7^^^ 

f^77^ (^^rf-V/TO^^T^ffi) TftM, 1 -^vvVTirV^- 
15 3-^ (118. lmg, 5 3%) £#fc 0 

( d ) 1 VvvKTI?^- 3 ^©^-fife 

M^#IS^iT^ Otl^l/^l-^^Tf A°y-3-^y (1 5mg, 0. 
0 7 3 8 mmo 1 ) ©Sfcc^/uai— x/V- (1ml) ftMW) f!)A7/V 

5:~!7i> (1. 4mg N 0. 0 3 6 9 mmo 1) #11*., £ififc£-i&Lfc 0 3 0^ 

20 & % 2M-*BMbtby?A*»« N 2k©J0Ocjp;tfc, 

-ir—;v (16. 2mg, 100%) £#7h 0 

(e) t e r X -y^jV 3-fc Kn ^T^^>- 1 -^7/V#^Vl^- 

25 

mm^mn.T, mmc^xi-^<y^T^^-3-^—jv (1. 072 

g, 5. 2 2ramol) 0x^-/1, (4 0ml) 10%-Pd/C 
5 0%wet (5 0 0mg) N ^Tyts^A (2. 0 g) £;&flj£ % Wtbfc. 
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^HUW:»^on^y (25ml) $m\^ 0 o CKXi/-t-7 
^/V^-b (1. 3 2ml, 5. 74mmol) £AP?U 30Mi 
iajC#fiL*i. 2. 5B#TO, tK (10 0ml) Ctt^on^M (50 
ml X2) *MWISr«i*aifc^^^^A-c|S;*L*: 0 m«r«J0E 

5 mm\Mkhitm&&i/v n^h???**- i^-t>/mm^ 

5vl/Ti§fct|) T*ffiM, text --ff-fr 3-fc Kn^^7f/-?y- 1 
^I'-h (9 4 6. 7mg, 8 4%) £#fc 0 
(f) 5- (TH/<>- 3-4***1/) -4-^f;WlH-> f >^^/~* 

io ^#hmt. o °c\c^xmmm 402 t-nt 4 - ^ iH--fy^/ 

-;V-5-t-;V (6 9mg, 0. 4 6 6 mm o 1 ) (DT h 7 fc Kn 77^ (4 
mD^T&M, M)7x^^7^> (146mg, 0. 5 5 9mmol), 
tert-^f/V 3- t Kn^i/Tif^^- 1 h (10 0 

mg, 0. 466mmol) , *M V 7°a e/VTy*^7J^>^l/— h (10 1 
15 //l, 0. 512mmol) %Mx.tz. 0 3 Oft'&, mU\Z.mU.^fcm.WVtc 0 

^ ^ > !7 ^ -Clfejlft L fco rti ?rM£E^ U# b tbfc £ y 77 *?A>% y J* 

20 ^^^^^7-/1- (2ml) |H»#U 4N-Si-^fy (2 
ml) SrJpfcfco lB#fTOs «JEE»«l^#b^^SSr^^/-/v (5ml) 

mmL&bhtcmm&nxf**;-* (5m n fc^iu isy%#A> a g ) 

25 p n -;^^d n ^ / - /V (l%-7^=7 

7k) -Cjgffl) "efflKU 5- (T-tV^-3— f/^^v') -4-^f/i/-lH 

(4 5. lmg, 39%) £#fc 0 
IR (neat) cm" 1 ; 3 2 2 0, 2 9 4 1, 1 5 1 2, 1 2 1 7, 7 
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MMM 5 9 0 

trans-2, 2-^^-5- [ (4-^f;V-lH-^y^/-/V-5 

(a) c i s-3-7^7-4, 4 -^^ ^J^s-p n^dMJv — ^ • &$^(D^ 

5 

3-Tv J K-4, 4-^f;U^n^t;y (7 0 0mg, 4. 2 
mmo 1) (D^y— /V (1 0ml) K^M^*^-)- V V (4. 2 
mmo 1,16 Omg) Sr^ififcT^flrf o^H U ^®SS2 0^I#Lt o 
M^&H^^^vV (10 0ml) fcT^rlRU l&fP^TK ( 1 0 0 m 1 x 2) 

^^S^Jl Oml^T^HT^IlL^o ttS-As (30ml) TSfrft 
Lfc^ N 1 0%y<yi/^^m (50%wet, 2 00 mg) £»3L7kP5f# 

a^T(-r^-ei««#bfc 0 ^mm^±y^ h^mi^tcW:, zmzmizr 
mmu^btntmm* i n-h c i ^-^/i-^icT^mb-r?> 

15 c i s-3-7;;-4, 4 - v 1 ^ f ;l/ n ^^rt 7 ^ • ItS (720 
m g , 9 5%, l)15%Otrans MfefcZft 5 ) £ UT#7t 0 
1 H — NMR (DMSO-d 6 ) 6 ; 0. 85 (3H, s) , 0. 98 
(3H, s) , 1. 05-1. 80 (5H, m), 1. 90-2. 00 (1 
H, m) , 2. 7 9 (1H, m) , 3. 4 0 (1H, m) , 4. 8 0 (1 

20 H, b r s) , 7. 9 9 (3H, m) . 

(b) c i s-2- (5 -t Kodrv'- 2, 2 - i?t v^-yjl') -1 
H—fy-f ^K-A—l, 3 (2H) -*?*WktfL 

c i s-3-T^y-4, 4-iy^^^^xi^^/—jV (5 0 0 
mg, 2. 8 mmo 1 ) (10 ml) g^UTt h U /V (5ml) N 

25 ^#y?A (3. lmmol, 423mg) &<};tfN-#yV;^ b^v'^/l' 
>fSK (3. lmmol, 6 7 Omg) ^WMXsZtDt.t. 2 H#f?iM$L7c: 0 ^ftH 

J:9c i s-2- (5-fcKn =^>- 2 , 2 - v=y 'f-fri/? i/;V) -1H 

— ry-fyK-;i/-i, 3 (2H) (4oo mg , 53%, ino%© 
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t r a n s Att#*#3) *&&&*b L"C#fc 0 

1 H — NMR (DMSO-d 6 ) 5; 0. 90 (3H, s), 1. 05 
(3H, s), 1. 30-1. 75 (5H, m) , 1. 80-1. 95 (2 
H, m) , 2. 84 (1H, q, J = 12. 5Hz) , 3. 69 (1H, 
5 m), 4. 04 (1H, dd, J = 3. 1, 13. OHz), 7. 65-7. 
9 0 (4H, m) . 

(c) trans-2- (2, 2-^f;V-5- [ (4-^f;V-lH--fy 
^/-/V- 5 -JM ttiS] is? n^i/M - 1 H--f V KwV- 1 , 
3 (2H) -i>3r^<D&&i. 

10 0 2t?#fc4-^^-lH-^ t>?l/ (5 0 0 

mg, 1. 8 3mmol) ©Wny (8 ml) tfc MfcT c i s - 2 - 
(5-tKn^>-2, 2-v ? ^^/Vv/^n^dri//V) fV-fyK^ 
-1, 3 (2H) (400mg, 1. 5mmo 1) , 9 sT J *^V>h 

y-n-/f;V*7*7V (494mg, 2. 1 mm o 1 ) SrS&jQU 1 0 0°C^ 

15 MUfc. 7fl#nmML R^S^&Jte**U#e>HfcJS?tS:^nD*>u^K: 

U trans-2- {2, 2-^f/V-5- [ (4-^f;V-lH— f ^ 
20 /-/V- 5— f/l") ^-^r->] *s9x*^*/M -lH-/fy^yK^-l, 3 
(2H) (3 6 0mg, 6 1%, ^Jl0%Oc i sft£#5) £#fc 0 

1 H — NMR (CDC 1 3 ) 6 ; 1. 00 (3H, s) , 1. 08 (3H, 
s), 1. 35-1. 50 (1H, m), 1. 70-2. 20 (4H, m) , 
2. 59 (3H, s) , 3. 05 ( 1 H, dt, J = 2. 6, 13. 5Hz) , 
25 4. 65-4. 78 (2 H, m), 7. 09 (1H, d, J = 9. OHz), 
7. 24 (1H, d, J =9. OHz) , 7. 67-7. 75 (2H, m) , 
7. 76-7. 85 (2H, m), 8. 03 (1H, d, J = l. 1Hz), 
10. 0 4 (1H, b r s) . 

(d) trans-2, 2-^f^-5- [ (4-^f^-lH-f 
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— (M istv^*-t$y<D&l& 

trans-2- {2, 2-^^-5- [ — f 

-A'-5->fA') v^p^3^/W -1 H — <( 1, 3 

(2H) -^^{d, llfilCt 3 0 %-^ W ^ y/x^ y (10ml) 

;l/j?7^^vf^77^- n a $;l/^->7 o n ^ ; (1 

Vo-T^-Timm =2 0/1 X*mm) -C*»«U trans-2, 2 -v> 

•^f-^ (1 4 3mg, 6 0%, $J1 0%©c i sft£#5) &#7t 0 
10 1 H — NMR (DMSO-d 6 ) 5 ; 0. 79 (3H, s) , 0. 94 
(3H, s), 1. 10-1. 90 (6H, m) , 2. 39 (3H, s), 
2. 74 (1H, dd, J = 4. 1, 10. 4Hz), 4. 49 (1H, m), 
7. 09 (1H, d, J = 8. 8Hz) , 7. 27 (1H, d, J = 8. 8 
Hz) , 7. 99 (1H, d, J=0. 9Hz) , 12. 85 ( 1 H, br 
15 s) . 

UWfr\ 5 9 1 

c i s-2, 2-^^-5- [ (4 - y f /V- 1 H->f 5 - ^ 

(a) trans-3- (1, 3-i?**y-l, 3-v ? kKn-2H — fy-f 
20 )\s-2-4M -4, 4-^^^v^^n^driy^ 4 - = h o-O/i 

H»J 5 9 0 c i s-2 - ( 5 - fc Ko <*r*>- 2 , 2 

v'^n^i/^) -lH-^fy^yK-^-l, 3 (2H) (5 0 0 

mg, 1. 8 3mmo 1) ©7f7tKo77y (10ml) flic, 3 "CULT 
25 4-=ho$SSK (3 2 1mg, 1. 05mmol) , h!)7x^;l/*7 7>f 
> (5 7 6mg, 2. 20mmol) % 4 0%- 5?iW % / 
h/h/^^^ (1. 00ml, 2. 20mmol) Sr*P^. % 

KJtStt*«»UT#fetlfeaHlE* % '>^W7A^nY^77^ 
- (^^f-V/BW^^^ffl) tftfiU trans-3 - (1, 3-v^ 
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*y-l, 3-i?t Ko-2H-^y-f^K-^-2-> ( JV) -4, 4-v^^ 
;V*y?u^*c*yjV 4-=^ hu^yy*=c— h (5 0 9mg, 66%) &ftfc 0 

1 H — NMR (CDC 1 3 ) 8 ; 0. 90 (3H, s) , 1. 05 (3 
H, s) , 1. 3 0- 2. 0 0 (6H, m) , 2. 85 (1H, q, J = l 
5 3. 4Hz) , 3. 69 (1H, m) , 4. 05 (1H, d d, J = 3. 5, 
13. 4Hz), 7. 66-7. 75 (2H, m) , 7. 78-7. 87 
(2H, m) . 

(b) trans-2- (5-tKo^-2, 2 -is* ^jVx/t u^i/;l>) 
-lH-^y^yK-^-i, 3 (2H) -VirXD&m 

10 trans-3- (1, 3-^^y-l, 3 - *?M Kn - 2 H-^ y-f V K 

— ;V-2-< (/V) -4, 
(420mg, 1. OOmmol) <D^?S — jV (10ml) ^7h7kKn7 

7V (10ml) 3°C(CT 2 8 V VJ** V*r f sY (0. 

24ml, 1. OOmmol) £2JD;U 0°C\Z.X 3 0 #Pe5^ J&V>T£i&fcT 3 5 
15 #«#Ufc 0 SJESStteO. 5M-««7k5(f*y$rA*jgtt&iD^. N pH=4tl 

trans-2- (5-fcKn ^ V- 2 , 2 - J-jWy? v^i/jV) - 1 H 
20 -^y^K—A'-l, 3 (2H) -v 5 ^-^ (231mg, 85%) £#fc 0 
1 H — NMR (CDC 1 3 ) 5; 0. 93 (3H, s), 1. 02 (3H, 
s) , 1. 25-1. 40 (2H, m) , 1. 55-2. 00 (4H, m) , 

3. 04 (1H, dt, J = 2. 9, 13. 7Hz), 4. 31 (1H, m), 

4. 55 (1H, dd, J = 3. 5, 13. 4Hz), 7. 67-7. 75 
25 (2H, m) , 7. 7 6-7. 8 7 (2H, m) . 

(c) cis-2-{2, 2-^^-5- C 

-A— 5 — ( ;V) ft n^*is/i>} -1H — ( 1/ p—A*— 1 , 3 

(2H) -v^ 

3O£#i|5 9 0 (c) (D^^DT^^^v^LfCo 
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'H-NMR (CDC 1 3 ) 5; 0. 9 2 (3H, s), 1. 12 (3H, 
s) , 1. 2 0-2. 2 0 (5H, m) , 2. 51 (3H, s) , 3. 0 
4 (1H, m) , 4. 00-4. 15 (2H, m) , 7. 11 (1H, d, 
J = 8. 8Hz) , 7. 24 (1H, d, J=8. 8Hz) , 7. 67-7. 
5 7 5 (2H, m) , 7. 76-7. 85 (2 H, m), 8. 0 2 (1H, d, 
J = 0. 9Hz) . 

(d) trans-2, 2-^f/V-5- [ (4-^f;l/-lH-^>^/- 

H»!l5 9 0 (d) O^ifefclpDTSiSSrfTJfeV^^Lfc. 
10 Ib& : 170~171t 

'H-NMR (DMSO-d 6 ) 8; 0. 79 (3H, s), 0. 87 
(3H, s) , 1. 0 0-1. 6 0 (6H, m) , 1. 7 0-1. 9 5 (2 
H, m) , 2. 30 (1H, dd, J = 3. 7, 11. 9Hz) , 2. 37 
(3H, s), 3. 98 (1H, m) , 7. 10 (1H, d, J =8. 8 
15 Hz), 7. 27 (1H, d, J = 8. 8Hz), 7. 99 (1H, d, J 
= 0. 6Hz), 12. 87 (1H, brs). 
»#ij5 9 2 

1- {4- [ <V#y— A—5-> f/V) ^v-] ^^n-v 

20 (a) 4- { [t e r t (S^^AO ^iX} ^o^l?- 

4 - 1 Kd n^^-^^^y^ fvV ( c i s / t r a n s jft^Mk 

5. OOg, 3 1. 6mmol) k4 %?^J— A (4. 3 0g, 6 3. 2 
mm o 1 ) ^/VTfr/l^T 5 K (20ml) t -:/f7US^ 

25 yy^oy K (5. 72g, 37. 9mmo 1) ?:IMDm©iatt*5^ 

{ [t e r t-:/^vV (v^^A) v'UA] sMf-$/} n^^^jV^W. 
7<^A£#£: (8. 6 6g, 10 0%) 0 
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(b) (4- { [t e r t -Zf^fr (S^fvl/) fy/U] i/fu^* 

4- { [t e r t-zfJ-A (^^vv) S/y/k] ir^y) yf u^^yjjn, 
stfV^^vV (2. 5 0 g, 9. 1 8mmo 1) Of h 7 t Ko7 7^i (2 
5 5ml) (C7(C^T-e7K^by^^AT/U$^!>A (6 9 6mg, 18. 4 

mmo i) *nx.tz. 0 -mmw%n^tc 0 KI&mT&s 

(^5-y-y-ffi^?-sU= 1 : 1) KXffiML, (4- { [t e r t -Zf^V 
10 (vM^) l/VAt] v'^a^drv'/V) *9J—)\> (2. 0 8g, 9 3 

(c) 2- [ (4- { [t e r t -Zf^V is*) A*] ***y) y? 
n^r>vP) 3 (2H) -v^^tf)^ 

15 (4- { [t e r t -Zf'f-jV (iSt^/V) i/])jV] ^ d rv'} i/f u^yjV) 
A* (1. OOg, 4. 0 9mmol) , MJ 7x- /W^^y ^ ^ ( 1 . 
18g, 4. 5 0mmol) fc^^W^K (7 2 2mg, 4. 9 1 
mmo 1 ) ©7h7tKD77^ (15ml) it ?rliBT3 0#3t#Ufc o 

^(D^jtM^T^^j^ym^^ (4 0%hJ^ymm, 2. 2 0g, 

20 4. 9 1 mmo 1) £#o< «9 fcflO*., ^T*5^^bfc 0 ^JEETi«£^ 
*LVy jft^Vl'TJyi^n-v h^77^- (^f-^/H^^/1^4 : 1 ) 
. t»IU 2- [ (4- { [t e r t -Zf^lV (i?*^M yV^l aMr^} i/ 
?u^*yjv) -lH-^y^y^;V-l, 3 (2H) 

(1. 6 0 g, 10 0%) £#fc 0 
25 (d) 2- [4- (kKo^^n^^) ^^vl"] -lH-^y^fy^ 
i/— 3 (2H) -i?*><D&f& 

2- [ (4- { [t e r X~zf^;V (v^^) yV )V\ **y} y$ n^f 
v/yv) -lH-^fy^^/^-l, 3 (2H) (1. 6 0 

g, 4. 09mmol) ©7l>7t Kh^^^/tK (1:1, 10ml) ^ 
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K.hV7A'*vmm (1ml) *MtLs ifiT'6WLt RJ&mKffi$t=- 

?s\<>/ 5 %±mt*toz.xm£^j\'X*$im umi- h y * mlx&^u mm 

A=2 : 1-1 : 1) fctHtlSlU 2- [4- (fc Yu*i/*/9 n^i/jv) * 
5 -1H — < y^ls-y^-As-l, 3 (2H) -v^V (0. 70g, 61 

%) £#£ 0 

(e) 2- ( {4- [ (4-^^-lH-fy^/-;V-5-f^) :^3r 
^n^S//U} j*3vl/) -1H-- 3 (2H) -v> 

10 2- [4- (t Kn^Wn^f/u) - 1 H — f y>f ;V 

- 1 , 3 (2 H) -v?^-^ (3 5 8mg, 1 . 3 8 mm o 1 ) © l^Kxi^ffc 
(10ml) ^ N ^T;^f^h!)-n-^*7/t7> (5 0 0mg, 2. 
0 7 mm o 1 ) , HJfefllJ 4 0 2 "C#fc 4 -y 3vW- lH-^f l/?*/<~A<- 5 
^(3 0 6mg, 2. 0 7mmol) &^i&-C*Q*_;fcJK 2 B#F^D?|&^fE Lfc 0 

15 Xl&m L1t'&. WEET»Jl;Sr«* bfdo * n n jfr/i/A £ 5 %7K^b"7- h y 

T^*U2- ( {4- [ (4-^;wiH-^y^/wv-5-^;V) ^ 

e/] ww^i/Ar) *?-;v) -lH-^y^fy^/v-i, 3 (2H) ->> 

^©fe^^fe (1. 4 3g) Srftfc. 
20 (f) 1- {4- [ jV-5->(M 

2- ( {4- [ (4-^;>-lH-^fy^^-5-^;v) 
n^vvW -lH-^y^y^/^-l, 3 (2H) -v^V (3 

5 8mg, 1. 3 8mmol) (C3 0%^ W?y-x^/w^i (10 

25 g) %m.m.xi)nx.tz'&, 2^miimmm\^ti 0 m^x^mvtc^ «eet«sse 

/M1^^T^^=1 0:1:1) fcT*«KU 1- {4- [ (4-^^/V- 
lH-fy^^-5-^f/i') ^S/] i^o^iz/V) -^^y/^y (1 
5 Omg, 4 2%) £#fc„ 
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(g) 1- {4- [ ( 4 - ^ f^- 1 H-^f 5 ***S] is 

fv^*i/M -tfti/T^i/ >W®Ml<d&& 

1- {4- [ (4-^^-lH-^>-^ N /-yv-5— <;v) 
^v'/W -^^V7^ (15 0mg, 0. 5 7 8mmol) 
5 (2ml) »lN-ti-^f;Vx-f;^ (0. 7 0ml, 0. 70 
mmol) ^tfi-CJOx.tt©SST3 O^Wtfc, iflET*flt«r«* U 

Ji-fSr^lCtt), 1- {4- [ (4-^f;V-lH-^f^-;l/-5-^ 
/I/) tf-*^] *s*v^**sM -*9>7% s s - WfcM. (14 8mg, 87%) 

io zmtc 0 

IR (neat) cm -1 ; 2 9 2 7, 1 5 0 8, 1 2 6 7, 1 2 2 7, 1 
0 8 4, 9 4 5. 

mmms 9 3 

cis-4- [ (4 - ^ n o - l H-^f V^^-zW 5 -^f;V) i/fu 
15 ^^rf-^T $ 1/ • gfflfe&O'g'A 

(a) cis-4- [ (4 - ^ n d - i h-^ 5 

mM^m%y. oxzxc&^xw&m* 6 8t#fc4-^aD-iH-^f^/ 

5— d"— (1 5 Omg, 0. 89 0 mm o 1 ) ©7 hyt Kn77> 
20 (6ml) Mi7x^*X7^y (2 8 0mg, 1. 0 7mmol) % 

3 2 3 ( a ) X'&tc trans-2- (4-1: Kn df^>* 
-1H-- fVW VK-/U-1, 3 (2H) -v?^ (2 18mg, 0. 8 9 0 
mm o 1 ) , y \* AST S S *S Is— h (193/tl, 0. 979 

mmo 1) %JPx.fc 0 3 0^1, MLfc#» Lfc. KJ&»ift«rfcflE* 
25 ^U#btl7ta^^^nn^A (2 0ml) iLftfc 1 M-*lWb^ h 

y^ATK^K (10ml) r*gfc#Ufc„ zkJI&^nntfvW* (10ml) T*fltt 
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(1%-TV^^T7K) T^ffi) THHKU c i s-4- [ (4-^PD-lH 
— f ^^y— /V— 5 — r>U) ^i/) ^^n^^ih^T^V (8 3. 6mg, 3 
5 5%) £#fc 0 

(b) c i s-4- [ (4-^nn-lH-^y^-;V-5-^V) xJ-^rvO 

n-^f-^T ^ >- • ^^©^ 
^t#H^CT, ^fC&lv-Cc i s-4- [ 
sV- 5-4/1") ttiS] i/fa^f-yT^^ (54. 2mg, 0. 204 
10 mmol) (DT^Y-YVfr (4ml) H$i$^ * ? S —jv ( 1 m) £#P;U& 
8¥U lM-M-i?xf;H-7^ (2 2 4 ju 1 , 0. 2 2 4mmol) £rM 

mj£^Vc i s-4- [ (4-^dd-ih->i'^/-^-5-^;v) 
^n^t>7^-Mt (5 7. 8mg, 94%) ^#fc 0 
15 IR (neat) cm -1 ; 2 9 3 9, 1 5 0 4, 1 2 4 0, 9 3 9, 7 9 
6. 

MMM 5 9 4 

5- (Tift 6 ^- 4-^1^3^) -4-^nn-lH-^y^/-/l'©^ 
lifBIT, 0°C}CjoV^^JfeM4 6 8-C#fc4-^nn- 1H- fy^/ 
20 5 — fV (1 5 Omg, 0. 89 Omm o 1 ) COx h7fc Ko77^ 

(6ml) M)7i-;l/7t^7^fy (2 8 0mg, 1. 07 

mmo 1) % 2 2 (c) X~Wct e r t -!7^vV 4-fc Kn^Ti? 

(19 2mg, 0. 8 9 0mmol) % ^V7p 
fcVl'TV'i^/W^v'W- h (193/xl, 0. 97 9 mmo 1 ) *1)Uz_tc 0 3 

p*/UA (2 0ml) r^L§r 1 M-frmtl- h V «7^tK^ (10 

ml) TSfe^bfCo 7kJI£^PCi*/W=. (10ml) T*MtB#> ^JlSr&iTk 
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tbtiityf j Omi) 4N-st-mty o 

ml) *Mz.tc 0 II^fW^ ^j£li^#btlfca^^^y^V (5ml) \Z. 

2M-7K»^hy ^*iISrITLpH=l 0 i: tfc e m£^J£ 
^b#btl/ca^^^^/-^ (5ml) fcig#U ^U^y^ (1 g) 

n n /fr/l^i*/^ ^ y — /k-*^ p n/M'i*/^ ^ y ( 1 %— X^^—T 
zfO T^fcti) TitMU 5- (Tiftf^-4 — r^^r-» -4-^pd-1H 

f ^ /-^ ( 1 2 8 . lmg, 5 4%) £#fc 0 
IR (neat) cm" 1 ; 3 0 8 1, 2 9 2 3, 1 4 9 7, 1 1 8 4, 7 
10 2 9. 

mmm 594 <d;^i£*pctsj&£*t&v\ ^r^-rmmm 595 ©^-^ 

Sr^bfc, fcfcU m&Mtttet e r t-^/V 3-t Rn^fc^y 

mmm 595 

15 5- (fcV^yv^-3 — {A'tti/) f^/-/WM 
'H-NMR (DMSO-d 6 ) 8 ; 1. 60 ( 1 H, m) , 1. 73 
(1H, m) , 1. 9 2 (2H, m) , 2. 9 3 (2H, m) , 3. 0 6 
(1H, m) , 3. 2 4 (1H, m) , 4. 4 0 (1H, m) , 7. 3 6 
(1H, d, J = 9. 0Hz) , 7. 49 (1H, d, J = 9. 0Hz) , 
20 8. 0 5 (1H, s) , 13. 37 (1H, s) . 
MMW 5 9 6 

5- (tvty *?-y-A-' <M*i/) -4-7DP-1H— fyyy*-;i"fei 

S*#H^CTx 0°Cfc&^xmmW4 6 8T'#fc4-^no-lH— fy^y 
25 -;V-5-t-;U (15 0mg, 0. 8 9 0 mm o 1 ) <D"t Y y t Kd 7 7 > 
(6ml) ^fc h!J7x-;I/7t^7^y (2 8 0mg, 1. 07 
mmol), tert-^/V 4 - 1 Fn ^Vk^!) 1 - 

- h (17 9mg, 0. 8 9 0mmol) N *M y \£WS 9 J1jM&* 9 s\s 

— Y (193/zl, 0. 979mmol) SrlPitfc. 3 
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5 ^{dr#^tl^^^^^y-/l^ (3ml) i^#PU 4N-M-^t=^ 
f-V (3ml) ^Pxfc, INfW^ m&mmk&htLft»tit*ffigt=3-A>VV 
^VH/$fe#U 5- (h 0 ^y^V-4— f/K^v') — 4 — ^ P P— 1 H — i > 

(2 19. 7mg, 8 6%) £#fc 0 
'H-NMR (DMSO-d 6 ) 5 ; 1.9 3 (2H, m) , 2. 05 
10 (2H, m) , 3. 0 6 (2H, m) , 3. 2 4 (2H, m) , 4. 6 1 
(1H, m) , 7. 36 (1H, d, J = 9. 0Hz) , 7. 49 (1H, 
dd, J = 9. 0, 1. 0Hz) , 8. 03 (1H, d, J = l. 0Hz) , 
8. 9 9 (2H, b r s . ) . 

15 Sr-g-fife Lfc c U ttiftHGRlt&feftl 4 6 9 T*#fc 4 - ^ h * V- 1 H — f ^ 

5 -^-/l^^fco 
H»] 5 9 7 

5- (T^>-3-^M^i/) - 4 Y 1 H-> ( ls?V-A> 

IR (neat) cm -1 ; 3 1 7 4, 2 9 2 9, 1 5 1 0, 1 2 3 0, 9 
20 2 8,7 2 3. 

mmm 5 9 8 

4 -Zfv*- 1 H-^T 'y? > /-JV- 5 -^"-/KD^ 

#%#|4-C#fcl H— (y^S-As- S-Jr-JV (8 0 Omg, 5. 96 
mmol) ©Tb7tKo77> (20ml) JgJKfc:, ISCtN-^o^n/N 
25 ^gM'SK (1. 0 6g, 5. 9 6mmol) £3jp?Lfc 0 Sidtl 4HPDftil 

(^t^/@^^^T*^tH) X~mWLL4-zf**- yyif-Jls- 5 

-*-A> (1. 15g, 9 1%) &#fc 0 

'H-NMR (DMSO-d 6 ) 6; 7. 37 ( 1 H, d, J=0. 92 
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Hz) , 7. 40 (1H, d, J=0. 92Hz) , 7. 82 ( 1 H, s) , 
9. 7 7 (1H, b r s), 13. 12 (1H, br s). 
H»!J4 0 7©*jSfeKl*CTR*SSrffftV\ £JlTfc*1-|SlSfll 5 9 9©jb£* 
fc/aMi 5 9 8 t'ff: 4 -^n^E— 1 H--T y^Z-A- 5 - 
5 ^-^fcllftKlJB^fcc 
HW!l5 9 9 

5- (T-t?VN° V- 4 -- f/l^^) - 4 -r/d^E— 1 H — ( )V 
MS : m/z=3 1 0 (M+ 1 ) 

H»J4 7 0O#&{^CT£J&£fr&V\ J^T(^^»J6 0 0~^»!l 
10 6 0 3 Ofc-^^J&Lfco fcfc tH»!l 5 9 8 T*#fc 4 1 H-> f V 

HJfe^J 6 0 0 

trans-3- [ (4-^o^-lH — ( y&V'—A'— 5 — f/V) 
15 MS:m/z = 3 10 (M+ 1 ) 

•$mm 6oi 

cis-3- [ (4-^n^e- 1 H-J >i?>?—sV-5-' fM tti/] i/2xi 

MS : m/z = 3 1 0 (M+ 1 ) 
20 5feS60!l6O2 

trans 4- [ (4 -^n^- 1 H-^f y^/- /V- 5 — f /P) 2Mr*>] 

MS : m/z = 3 1 0 (M-f- 1 ) 
H«J 6 0 3 

25 c i s 4- [ 1 H-^ y^^;V- 5 - ^f/V) 

D^fyr^y 

MS : m/z = 3 1 0 (M+ 1 ) 

mmme o 4 
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(a) 6-^PP-2-7;i'tD-3-^f;l'-4--FP7xy-;V©^ 
8 5% =fp^!)A.7h77;l/tP#Wf (9. 5 0 g, 6 0. 8 

mmo 1) O^od^V (15 0ml) IBaH&ttf::* 6-^nn- 
2-7^13-3-^^7^7-^(9. OOg, 56. lmmol) <DW 
5 nn^y (100ml) Wfc* 0~ 5°CT:iftTLfc 0 ia&S-0#fiLT 2 ^ 

^ (5 7ml) £8 Ot^T'M&LT^U 6 Otf t'M, &?@.L— ^f" 

y d7imi) zmTLmu*x*ni®v£bfc7mfcm.%ks ±zittfc&&im, 

10 ftJRU 6-^PD-2-7;V}|-n-3-^^-4-^fn7x;^ (7. 

0 5 g , 6 1%) &#fc 0 

(b) 4-7^y-2-7;^o-3-^ Wx;-;KD^ 
6-^no-2-7;^n-3-^f;V-4-^fp7x7-/l/ (4. 1 1 g, 

1 9, 9mmo 1) <D^?S— (2 0 0ml) ftMzl 0%-^7^7V^ 
15 (5 0%^tt, 4 10mg) (15. lg, 240 

mmo 1) £»U *nf»5S«£T3NFM^ta*^bfco i^-f h5i®Lfc^ 

h y 7 p h 6-7 i^ns untta) , ^mm* 5 %^tkt^^, 

20 -3-^Wx/-;k (2. 89g, 100%)£#fc o 

(c) 4- (T-fe^T^y) -2-7^tP-3-^f;V7x^7tf^- 

4-T^y-2-77V^-n-3-^^7aiy— ^ (2. 80g, 1. 9 1 
mm o 1 ) <t t° y (3. 53ml, 43. 6 mm o 1 ) ©fjs»:c^yl/ ( 6 0 
25 ml) ig$£fc&7k#i& (4. 4 9 ml, 4 7. 6mmol) SrifflTiTLfc 

m N &*fc6 5VtvfrULX4 5ftmmmwi>tco &&vit&]&m&&m.-& 

- (T-fc^/KTS/) - 2 - 7^to - 3 - ^^7x^7*7^ h (6 7 9 
mg, 15%) £#fc 0 «***«ll^nB^l/ATttttJUTft4^»*#, £ 
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tl&Em^fr (8ml) (24ml) XV WTftfaXsXWDL* ft 

( 3 . 5 4 g , 7 9%) £#rc c 

( d) 1 -Tir^- 4 - 1 H-4 V^y-/U- 5 -^/VTirx— 

5 h<D&J& 

4- (Tir^vl'T^ /) - ^=^;^r±^— Y (2. 

25g, 9. 99mmol) ©IUfcn^vV (30ml) ^m^M^B. ( 2 . 8 
3m I, 3 0. Ommol) , Tf77Wy^^7o^K (16 1 
mg, 0. 5 0 Ommo 1 ) N &Wt% ]) (1 . 96g, 20. Ommo 1 ) N 
10 S»V7^V (1. 75ml, 13. 0 mm o 1 ) ^mK^M-XM^* \C 

mwm^xi&k&m&ftito '>y#^*9A^n^h^7>f- (~^i^/ 
n^oi^-e^ffi) -eflMsi u i -r-fe^- 4 - - 1 h->t 

15 -5— -f/KTir^- h (1. OOg, 3 8%) £r#/c 0 

( e ) 4 - ^yl^n — 1 H—W ls?*S— As- 5 ^©-^fife 

1 -Tir^vW- 4 -yVVoto- 1 H—4 >?V—7V- 5 — iVVT-fe-r— b ( 9 
9 5mg, 3. 7 8mmo 1) <T>*9 / — >V (5ml) -fh7t Fn7?> 
(5ml) K9Rfc6N*»{k-7-hy !>^zk*tt (5ml, 3 Ommol) 
20 -ciBTU 3. 5«£f#Lfc 0 4^UMaNi||g 

Tkmm. (^2 5mi) ^ituph 5~6^l, ^^^T^ttib, mm 

T^ttl) "C^tM L 4 - - 1 H — f >-£V-7l— 5 /I/ ( 2 1 9 m g , 

25 3 8 %) &#fc 0 

'H-NMR (DMSO-d 6 ) 5 ; 7. 05 ( 1 H, t-1 ike, J 
= 8. 4Hz) , 7. 18 (1H, d, J = 8. 8Hz) , 7. 99 (1H, 

s) , 9. 29 (1H, s) , 13. 07 ( 1 H, br s) . 

^i«y4o 7 <D%mzmKxBj&&ftft\'\ zkTteTjk-tmMmG 050^ 
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&-£$Lfco fcfcb^W!)6 0 4X*#fc4-7^n- 1 H — fy^^;U- 5 
H«l]6 0 5 

5- (W^vO -4-7;vtn-lH-^y^-;v 
5 MS : m/z = 2 5 0 (M+ 1 ) 

6- £j&Lfc 0 fete LH«!] 6 0 4 X#fc 4 -7;l^n - 1 H-^ 5 

0 6 

10 c i s-3- [ (4-7;Vto-lH--{yf/^-5-^;V) 

MS : m/z = 2 5 0 (M+ 1 ) 
6 0 7 

4- (^9vV«-) — 1 H — ^C — 5 — 2j~ — jV(D > ci$ i 
15 (a) 4-^n^e- 1 — r h7t Ko-2H-fc°7y- 2 — -f/U- 5- (x b 

7t Kn-2H-t°9>-- 2— <)Vitr**s) - >?^—W&J$, 
mMM5 9 8t#fc4-7'o ; e- lH-^yyv*— /V (13. 0 

8 g, 6 1. 4mmo 1 ) (D*J? $> 1/ (2 0 0ml) 4-^fc 

Kn-2H-k°7> (1 6. 8ml, 184mmol), p-h^>^^> 
20 &l?y^Xjfc (4. 64g, 18. 4mmol) *M%.Xim3ILW\s1t 0 

= 1 0/1-5/1) TlfM-f S-i^J; 9 4-yn^e- l-j^h Ko-2 
H-t 4 7y-2-^;V-5- (rh7t Kn-2H-tT7V-2->fA^-^-» 
25 -lH->fy^-;V (18. 14g, 7 7%)£r#fc 0 

(b) 4- (^A^-) -l-fh7t Kn-2H-t°7y-2— f/V- 5 
- (7h7tKc-2H-lf7y-2-^;^^) -lH--<y^/-^ 
fife 

4-7o^- l-7l^7t KD-2H- 2 — f/U- 5 - (fh7t K 
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P-2H-lf7^-2-^;Wi/) -lH-fy^/W (0. lOOg, 0. 

2 6mmol) ©N, N-^f;WA7; K (1ml) 

b**>K (0. 0 2 6 5 g, 0. 3 8mmol) ^Dt 7 O'CldJOSfcLT 
l l B#IHHt#Lfc 0 R^jSttSrTKtciq^tT h^>-/iim^^= l / 1 T*3 tsl 

^77>f- (^fy/^xf;l/=10/l) t?^®l-t-5^ifcj;0 4- 
^v^tf") -l-7h7t KD-2H-t°9V-2— f/V-5- (rh7fc Kd 
- 2H-t°7^-2— f/V^-drv^) -lH-^y^/-/I/ (0. 0 7 3 7 g, 8 

0%) £#fc 0 

10 (c) 4- (^fvl^-) -1H — Of:/— fr- 5-*— 

4- (^^^) - l-7f7tKD-2H-k°7>-2-^-5- (x 
h 7 t: Kn - 2 H - 1°7 ^- 2 - - f -lH-{y^7U (0. 07 

3 0g, 0. 2 1mmol) O^ao^^y (lml) j$»[|:MJ7;VtnS 
m (1ml) *JP^ lB#IK!fll#Lfco KJ&ffi&&*telm%.Xm&^?'Sl'"e3® 

^77^- (^f-^/@^m^^=2/l) TfiHRU ^f^/Mfc^A' 

(0 . 0 4 8 1 g, > 9 9 %) &#/c 0 
Si£ : 1 2 6~1 2 8°C 
20 MMM 6 0 8 

5- (T^>'-4-^^=¥v') -4- ^71^:*) -lH-^f^/-/!/ 
• — &Bfc£®£/$ 

(a) tert-7*f;V 4- { [4- (^^^) -lH-^fV^/-^ 
-5— f/V] 7^V- 1 -*/^^E-> W 

25 6 0 7 -e#fc 4 - ^JV^*) — 1 H — i V?"S—jV- 5 

(0. 0377g, 0. 2 lmmo 1 ) ©7f7tKn77V (2ml) 
HJfetfiJ 3 2 2 ( c ) V&iti t e r t -y*^)V 4 - 1 Kn^v/Tf/N'y- 1 -7J 
/Uatf^W- h (0. 0 5 04 g, 0. 2 3mmol) > h V 7 =.=.;Vfo*7 4 
^ (0. 0723g, 0. 28mmol) ^DxiT^U TWjjjViS^flL 
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v^-Yy^Pfc 0 ^ (0. 0557g, 0. 2 8mmo 1 ) ©fh5kKo77^ 

(imi) mm^mri-tc^ ^MatwitLt mtrnzmm 

5 ^n-^^?^- (^■^y/'^3i^/P=3/l~2/'l~3/2) "CflER 
1~5 r £ t) t e r t -y^/P 4 - { [4 - (^A^*-) - 1 H — f V# 
jA-/t"- 5 — <)V\ THs<>- 1 -fJAsi$**/\s— V (0. 0 3 1 8 g, 

4 0 %) Srfcfc„ 

(b) 5- t^ttis) -4- itf-jl^-*) - lH-^y 
10 /HD^fifc 

t e r t-y^;V 4- { [4- (^^^) - 1 H — f l/?*S—As- 5 — f 

(c) 5- (Tif^^-4-^/V^V) -4- (^A^M") -lH-^fy 
15 ^/-A- • -imM<D-kf& 

5- (T^V-4— fA-^vO -4- (^A-^) -lH-^^/-^ 

IR (neat) cm -1 ; 2 7 6 9, 1 2 5 5, 1 2 4 5, 1 0 8 7, 9 
20 5 8. 

609 

5- (T^<^-4-4^^iy) -4- (ff-tVWfrs^V) -IH-^^y 

(a) te r t -S^A 4- { [4- (^ ^vl^A^^/V-) -1H — 
25 A— 5-> fA-] Tif/^-l-^A^^l^-hO^c 

H»!l6 0 8 (a) tifctert-^ 4- { [4- (^ <f-jv*f-*) - 
1 H — -f >^jA- A— 5 — ' f A-] T^°^- 1 -%/l>7$*i/U— h (0. 

0212g, 0. 056mmol) n n jft/i^ (1ml) #^£7jc# U m 
-^nnil^cM^ (0. 0221g, 0. 13mmol) *MZ.tz.W&* Km 
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nn^V^; -^=3 o/D *e»»-t-sr.fcn:j;9 tert 

4- { [4- ^Tl/^A'jawl') - 1 H--f — f 
5 ;V] ^e/} T^°>- 1 -%jVi£**/V~ h (0. 0 1 9 9 g, 8 6%) 

(b) 5- (T-feVN°^-4-^/V^^) -4- (^/V^/I^-^) -1H 

10 J$L/c 0 t/cU ter t -r/^vv 4- { [4- (^ ^/l^/V*— /U) -1H 
-4 _3t-*V} Tif^°^- 1 b^^Kl 

£fcj& : 1 8 5~1 8 7°C 
HJfefl) 6 10 

15 2- (cis-4- { [4- (tf-jv?*) -lH-^y^/-;V-5-^;U] 
tti/} *s9v^Z/A>) - lH-^y-f^K-^-1, 3 (2H) -i/JrXD 

->Ty ^^-W^ h V-n—zf^frftxftyy (0. 247 g, 0. 92 
mm o 1 ) CD > (6ml) 6 0 7 T'#fe 4 - fvl^tf-) 

20 -lH-^y^/-^-5-t^ (0. 166g, 0. 9 2mmol) N |S 
#13 2 3 (a) fifet rans-2- (4-tKP^>^DA^) - l 
H-^y-O-K-zt—l, 3 (2H) (0. 151 g, 0. 6 1 

mmol) Srfll*., 1 0 0 o C»BbT7B#r B m^Ufc o KJtS*ttSr«»LT^ 
oo^VAtHJU 1 N-7jc^b^ h y ^^tK^^Ap^T^ p p *;^T*£ 

f^77^- (^*ir:'/f»x?vv==2/i~i/i) x*m$k1rZ>zkK&i() 

2- (c i s - 4- { [4- it^jVj-Hr) -lH-^>^/-;V-5-^;V] 
t=V^} ^P^i//V) -lH-^y-fVK-/V-l, 3 (2H) -v^:/ 
(0. 1 44 g : 5 8%) Sr#fc 0 



WO 02/100833 




PCT/JP02/05609 



: 2 1 1~2 1 2°C 
1 1 

c i s-4- { [4- (^^/vf-^-) -iH->fy^/^-5-^;v] Jr* 
5 (a) c i s-4- { [4- {t^J^ir) ~ 1 H — f 5 — f 

MMM 6 1 0 T*#fc 2 - (c i s-4- { [4- (^^^) -1H- f 

io (2H) -i?j-y%WM\zm\,^tc 0 

(b) c i s-4- { [4- (*3~J\s7-jT) -lH-Yy^/-/U-5--f 

c i s-4- { [4- (^^vl^-) -1H — 5-^^] 
15 V} V^n^^f-yT^y^il^fflV^fCo 
H£ : 199~201t 
|£»J6 1 2 

c i s-4- { [4- 5vW*/W?-/l/) 

20 (a) 2- (cis-4- { [4- (*^;VXAsft~M -1H — <>¥V— 
; v_5 — f,]/] ^d?*,} ^p^=^>/p) -1H — fy^yK-;i/-l, 3 (2 
H) -v^ 2- (c i s-4- { [4- (^f;^^7^^) -1H 

-1, 3 (2H) -i?*><D&J$ 
25 H»J6 0 9 (a) 0^}c2pCT^^^T^V^, mB<D4k&%)&&f$,Ltc <} 
tctcU ^WJ6 10TWc2- (c i s-4- { [4- (^^^) -1H 
-^Ofi/— yv-5— OKI ;*-=^>} v^n^^/v) -lH-^fy^y K-;u 

-1, 3 (2H) -^^^M^-icfflV^Co 
(b) c i s-4- { [4- U^/U^/U^/U) -lH-^y^/-/l/-5 
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2- (c i s-4- { [4- {*?-AsXA'1fi—M -lH-^y^/-;P-5- 
4)V\ *S<7u^i/fr) y-JlsV-JV- 1, 3 (2H) -v 5 

5 tfy&mJN-fcJBV^o 

IR (neat) cm -1 ; 1 3 0 0, 1 2 2 8, 1 1 2 8, 9 7 8, 9 3 
1. 

mmw6 i 3 

ci s-4- { [4- (J3sl>XsV7 j =. AS) -1H — — f 
10 ;V] t^rM i/^n^^f-^T^^O^ 

H»!J6 1 2 (a) T*#t2- (c i s-4- { [4- (^/l/*/U:7^=/l') 
-1H — fy^/-;P-5-^] ^v-} ^cr^-WP) -lH-^y^V 
K-A--1, 3 (2H) -z?*y*WM\zm^tc 0 

15 IR (neat) cm -1 ; 3 1 6 8, 1 2 8 4, 1 2 2 8, 1 0 1 8, 9 
3 1. 

mmme 1 4 

2- (cis-3- { [4- (^A-^) -lH-^fy^-;V-5-f;V] 
^n^dp-S/A') -1H — T V>f ^K-/W-l, 3 (2H) -^tv© 

20 

H»!l6 0 8 (a) tT£*fc£fTftV\ $m<Dfc&tfo&&f&V1t 0 

fcfc*t, HMJ3 8 5 (b) t'#fctrans-2- (3-kFP^>^P^ 

-lH-^y^^K-^-l, 3 (2H) -^^^{c^^Tho 
fifcj^C : 1 5 6-1 5 7°C 

25 $m.m 615 

cis-3- { [4- (^fvV^**) -lH-^y^/W-5-^;V] tf* 
6 14f#t2- (cis-3- { [4- {*^-;V?-jr) -lH-4^y 
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tti/} i/fn^VJv) — l H— ^ y-Y 1/ Y—A>— 1 , 3 
(2H) -^^£Jf«lffiV^C 0 
jRbft : 1 4 0°C 
6 16 

5 trans-4- { [4- (^^Vl/f-rfO -1H — f V#V—A*- 5 — f ;V] 

(a) 2- (trans-4- { [4- U W^tfO - 1 f 

S^ia^r - 1 H-^f y^V R-/V- 1 , 3 (2 

H) 

10 HWJ6 1 0©*femipCTS^«:fT<fcV\ Jt«©<b^Sr^Ufeo fcfcU 
^I»!i3 2 3 (c) f#f:c i s-2- (4-k Fd^^o^^) -l 

h— ry^^K-^-i, 3 (2h) -i?*>%mn\zm^it 0 

(b) trans-4- { [4- itf-jV^-*) -1H — r >&*S~-A'— 5 — 

15 H«J3 8 l©^HSpCtTOfi*l\ mMtDfc&MZ&J&LtCo tctdU 
2- (trans-4- { [4- (^fvV^*-) -lH-^y^/-;V-5-f 
/P] -1H-- 3 (2H) -v?^- 

m& : 138-140t 

20 mmm 6 1 7 

2- (trans-3- { [4- (^ - 1 < ^V^—tV- 5 — f 

A-] sNr^} -lH-^V'fyK-yV-l, 3 (2H) -i?Jr 

H«J6 1 0 (Dimmer 5iJfc$:'fftj:\,\ mM(D4k&!%)&&j&Ltc 0 tctcU 
25 ^jfe#ij3 2 6 (d) -C#fcc i s-2- ( 3 - t: Kn =¥v^>^ a^iz/V) - l 

h— ry-r^K-^-i, 3 (2H) -^^^^/bv^o 

IR (neat) cm -1 ; 3172, 1697, 1232, 1134, 9 
4 5. 

mMM6 1 8 
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trans-3- { [4- 9vl^;T) — 1 H—4 >?^—;l>- 5 — ( >V\ * 
mnMQ 1 7"C#fc2- (trans-3- { [4- {tJ-JV^Jr) -1H— f 

3 (2H) -i/*>%mmz.m^tc 0 

1 1 2-1 1 3°C 

mmm6 1 9 

c i s-N, N-i^^-4- { [4- (t^frJ-Jr) -1H — fyy^/I/ 

1 1 (a) T'#fcc i s-4- { [4- {^=f-)V^ir) -lH-^y^ 
— ?v— 5 —Ok] Jr**y) W n^fyj 5: ^&»H-fflWco 
MM. : 1 5 7~1 5 9"C 
15 6 2 0 

t ran s-N, N-^^^-4- { [4- i^^^ir) -lH--f^V 

6 16 X-mtc trans-4- { [4- fvV^tf*) - 1 f 
M£ : 1 3 9~1 4 0°C 

sn»!j 3 9 1 <Dj5mm^x&fo*fTtj:\,\ txT\z.7F-f$mm§ 2 1 ~mmm 

6 2 2<D^^U 0 fcfcU SHMJ6 11 (a) c i s-4- 

{ C4- (^^V^) -lH-f^/-/V-5-/f;V] ->^n-x^ 
25 f-^T $ ^«rJSC#K:JB^fc. 

mmm 6 2 1 

N- (c i s-4- { [4- (^^v^tf) -1H — — i )V\ 
lfc£ : 1 5 5-1 5 6°C 
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816 2 2 

N- (c i s -4- { [4- {* s ?A'J-tf) - IH-sd/fy—jV-S-J JV\ 

• 1 4 6-1 4 8^ 
5 HJ£#iJ 6 2 3 

cis-4- ( [4- {tf-As?-*) - lH-sfl/?-/— >V-5-s(;V] 

(a) c i s-4- { [4- -lH-^y^/-;V-5-f 

10 il^3 9 9^icl|i;Tg«^^V\ tWHOft^Sr^fifcUfco fcYcW 
H«iJ6 2 lT*#fcN- (c i s-4- { [4- (^^vl^tf") -lH-^f^ 

(b) c i s-4- { [4- (^fvv^t) 

15 H2&M3 2 7 <D%mzmtXBi.J&Zftte\,\ mM(D4k&®&&f$.Ltc 0 fffcU 
cis-4- { [4- (^^u^^-) -lH-^y^y'-7>-5 — f/U] 

1 7 8~1 7 9°C 
Hlfefll 6 2 4 

20 c i s -N-^^vvl^-4- { [4- (^5v^;T) - 1 H-^f 5 

(a) c i s -N-^v^V-4- { [4- (*^-}V=f-jr) -lH-^y^/ 

25 ^If!l6 2 2Tl#fcN- (cis-4- { [4- (*7yWf-*) -lH-^fy^ 

(b) c i s -N-^O-vvV-4- { [4- -lH-^y^/ 
»3 2 7(D^^CT^SrtT^V\ ^I©|k^^^lf:, £YcU 
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c i s-N-' { [4- (tf-Af*) 

m&: 2 3 2°C Vffi) 
MMM 6 2 5 

5 N- (trans-4-{ [4- itf-Af*) ~ 1 H— f is?"/*- ^-5-4 

Hjifc$J 6 1 6 trans-4- { [4- ^vl^tf") -1U-4 

10 : 2 0 1 ~ 2 0 2 °C 

IS! 6 2 6 

trans-4- { [4- (t^-jV^jr) * 

15 H»J6 2 5T:WcN- (trans-4- { [4- (tf-Asf-jt) - 1 H — f 

Sl& : 1 6 8~1 6 9°C 
HJfgfll 6 2 7 

20 trans-N-^^-4- { [4- (^^vl^tf-) -lH-^y^/-;l/ 

-5 -4 A^ ir^r-y) 9 st p^tvr^ v^sfe 

(a) N- (trans-4- {[4- (^^^) -1H — f V^V— ;P 
-5 — (A^ ttis) i/?u^**/A') -<^XT ^ Ktf>£j& 

25 HJfefll 6 16 "C#fc trans-4- { [4- (p< ^vl^*-)" - 1 H-^ 

(b) trans-N-^V-4- { [4- U^Vl^tf-) -lH-^V 

n«j3 9 9 (D^m\cm^xR^n^\ mm(D^m^^v± 0 tctiu 
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N- (trans-4- { [4- (jf-A^-*) - 1 H-^T J\>- 5 ->T 

1K£ : 1 3 5. 5~1 3 6°C 
H»J 6 2 8 

5 4- (ai^^) - 1 H->f 5 - 

(a) 4- {^)V^-ir) -l-zh7t KD-2H-t°7^-2— f;P-5 
- (7 f 7 Ko - 2 H - ^7 y- 2 - ^f/^ i/) — 1 H — i Isf?"*/ — /V(D'a 
J* 

mmmeo7 (b) o^m-mcxRit^n^\ mmoi^m^^tz.. 

(b) 4- (rc^/v^) - i H-J>'¥^—/V-5-jr—/V<D&j$, 
mMM6 0 7 (c) ©^ri^CTBOfc^^, mM^b^&^j&bfco fc 

fcU 4- (m^^-^-) -l-7f7tKn-2H-t°7>-2-f;l'-5- 

15 fcm\,^tc 0 

It& : 116t 
H»!l 6 2 9 

2-(cis-4-{[4- (rc^v^) _ 1H —Y^y*-/V- 5— r^] 
*s?u^*i/;v) -1H— fy^yK-^-l, 3 (2H) -t^-^o 

20 

H»J6 1 OO^t?CTMjS^V\ *IMO^ti^^Lfc 0 TcYcU 
6 2 8 7?#fc 4 - (^W^^) -1 H — f Z/ffy*—;]s- 5 -;<h-/l^M 

'H-NMR (CDC 1 3 ) 5 ; 1. 26 (3H, t, J = 7. 3Hz) , 
25 1.73-1. 61 (2 H, m), 2. 29-2. 21 (2 H, m), 2. 
98-2. 86 (2H, m), 3. 18 (2H, q, J = 7. 3Hz) , 4. 
28-4. 18 (1H, m), 4. 67-4. 63 (1H, m), 7. 19 
(1H, d, J = 9. 0Hz) , 7. 38 (1H, d, J=9. 0Hz) , 
7. 74-7. 68 (2H, m), 7. 87-7. 81 (2H, m), 8. 2 
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3 (1H, s) . 

3 0 

cis-4- { [4- (^;uf-ir) -lH-^y^;V-5-^;V] ^"^r 
5 (a) c i s-4- { [4- {^JV^Jr) — 1 H — i istf^—fl/— 5—4 

*»«6 2 9-e#fc2- (cis-4- { [4- (rc^^) -lH-^fy^ 

v—jv- 5 -< r^3 ^-^rix} i/^xi^i/M - y^w-^-i, 3 

10 (2H) -s?#^£]jmK:fflv>;fc e 

(b) cis-4- {[4- -lH-^y^;V-5-^ 
/U] i/^ n^t>7^ • — tfc&4fc©<£*J5fe 

c i s-4- { [4- (^fls^*) -lH-^y^-;V-5-^;l/] ^-=3f 
15 V} ^^nA^ty7?yOT|:|v^ 0 
te:19 0°C 
HJfeM 6 3 1 

cis-3- | [4- (oc^/v^) tfdf 

20 (a) 2- (cis-3 - {[4- (31^^) -lH->f^y-;P-5 
-> fyv] rf-dfS'} V^n^^/V) 3 (2H) - 

6 1 0©^K:2£i:TKJS£fTftV\ jWCft^ftHfltlfc, fc/cU 
3 8 5 (b) t*#fctrans-2- (3 - fc Ko u^is;V) 
25 3 (2H) -^^t^JSW6 2 8f#fc4- 

(b) cis-3- { [4- - lH-^y^/-/V-5-^ 
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2- (c i s -3- { [4- (zc^jvtt) -lH-^W^-5-^;l/] 
*st w>***/rt>) -iH—fy^yF-;v-i, 3 (2H) -Vitv* 

M : 1 0 9. 5~1 1 0. 5°C 
5 Hl&0!!6 3 2 

trans-4- { [4- (x-^J^fr) f;P] * 

(a) 2- (trans-4- {[4- (^A-^) -lH-^y^/-^ 

^^n^dp-*/>U) -1H — fy^fyK-zu-i, 3 (2 

10 H) -i?*><D&J$, 

HIII3 2 3 (c) t'ifec i s - 2 - (4-k Kn^i/^n^i//l/) -1 

3 (2H) -^yiHI|iij6 2 8T#7t4- 
/i^tf) - l H—f ^?->J-)\s- 5 -a— /wfcJKttfciJ^fc. 
15 (b) t r a n s -4- { [4- fr^Hr) -lH-^f>^/^-5- 

2- (trans-4- { [4- (m^^) - i H -^^;A- jV- 5 — f 
/kl v^n^iWV) 3 (2H) -v^ 

20 ^£Jl£H;LfflV^ 0 

fl&tii : 157-158 °C 
Mi&M 6 3 3 

trans-3- { [4- i^^A^f-Hr) - 1 H — f >?*S— A>- 5 — fVkl :** 

25 (a) 2- (trans-3- ( [4- (if;Vft) - lH-^yy/-;l, 
-5-4 jV\ i/tu^i/As) -lH-^y^VK-^-l, 3 (2 

H) -^y©^ 

3 2 6 ( d) T'#7t c i s - 2 - ( 3 - fc - l 
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3 (2H) - ^/-frVh MMm 6 2 8 Ti#fc 4 - (cn^ 

/i^a-) - 1 h— r 5 -a— ^^^(-ffi^fco 

(b) trans-3- | [4- {pL^-jV^ir) 

2- (trans-3- { [4- (^jVj-Jr) - 1 H — T Is^y*— 5 — < 
/V] ^-^r->} i/^ n^df-WV) - 1 H-^T V^T V 1 , 3 ( 2 H) 

: 1 1 1~1 1 2°C 
10 3 4 

4 -7°n /if dp->- l H—T >^y*-/W- 5 -tiT—Wfrffc 
(a) l-Th7tKo-2H-k'7^-2-^;W5- (7h7kKn-2 
H- \?*7 V- 2 — T/V^-^v') - 1 H — f >yy' — 4 -a— /KD^fife 

mmmmn.T. - 1 s^^t^^i 6 o i xmc 4 i-^-y? 

15 tKn-2H-t°7>-2-^;V-5- (x h 7 t Kn - 2 H- If 7 2 — f 
Arttiy) -lH-'fy^/^ (6. Og, 0. 0157mol) Ofh7fc 
Kd77^ (1 2 0ml) 1. 5 7M-n-7*^!)f!)V^t> 

(12. 0 0ml, 0. 018 9mo 1) Sri 5#jWriRTUfco 3 0# 
h!M h^/l?^ (2. 65ml, 0. 0 2 3 6mol) ©7h7tKn 
20 yyls (30ml) ^5^tiTU ^>o< 9#M&Ut, 1 5P#^#> IP 
» (1. 9 8ml, 0. 0346mol) ^Dt 1 5 0°C{L^X 3 0 % 
-jg^kTk^TK (4. 46ml, 0. 0 3 9 3mol) ©7h7tKo77^ 

(20ml) mm* 1 0 ^BB-esiT u < 19 vtc 0 8 . 5 

'4k. HtC3 0%-iilMfc*** (4. 7 2mmo 1) £iiADLfc 0 1 5l$n$K 
25 1 0%-I»it h U !7^7K^43J;^I&^^7K^7- h P V J*im®.*M 

nzmj±^i>rnbtitcBmz^*y->x}) ^vktwu i -7 h7 1 kd 

- 2H-fc°7^~ 2— -iW- 5 - (7l^7t Kn - 2H-t°^^- 2-^^# 
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*s) - 1 H-4 >?V—JV- 4 -tf— 71/ ( 2 . 9 8 9 2 g , 4 2%) £#fc G 

(b) 4-yD^v/-l-rh7t Kn-2H-t°7^-2--fy^- 5- 
(rb7t Ka-2H-t°7y-2-^f;^i/) - 1 H— ( >^/-jU(D^ 
M^m^T, ^^*5V^Tl-x^7t: KD-2H-t 0 7>-2-^f/l/-5 

5 - (7 F 7 1 Ko - 2 H - k'yy- 2 -^/^^^) - 1 4 
/V (7 0 0mg, 2. 20mmol) ON, N-v?^fM;VA75 K 
(7ml) n-l/ntf/UH-^-f K (2 5 7 /* 1 , 2. 6 4mmo 1 ) x 

m®fct*yVJ» (8 6 0mg, 2. 64mmol) &7JDx_7c„ 20#^# N £j&^ 

10 ;^7A^nvf^77^ (^•V-^/Wm^^X&tti) tiilt, 4-^° 
ptK^- 1 -x h7t Kn-2H-t°7^-2 — f/V-5- (ff7t Kn- 
2H-t°7^-2— (A'tti') -1H-^>^;V (8 5 2. 6mg) 
7t 0 

(c) 1H — f ^-5-^--/KD^ 

15 litHIT^ ^a^*5V^T4-7 D n^^-^- 1 -x h^t: Kn-2H-t°^ 
V-2--C/U—5- (x b^t Kn-2H-t°^^-2— f/u^v') - 1 H- 
^fy^^ (8 5 2. 6mg) ©^nn^y (16. 5ml) » s b 
yyjVJrvmk (5. 5ml) ^Px.fc 0 2. 5B#^> KJ&^^Mc^Lzk 
MfbT h U 17 ATk^Tp H= 7 £ U H^^X^T^fcB Lfc„ Zfo*UJ£Mffi 

20 LT#fjixfca^^y 7^ ^77 7^^0-^ ^77^- (^f-^/g^m^-x 

fremiti) xmrnvtco znzrnmmvxmbtitz.mfezv^^-Tjv/ 

^t>"Cy ^VVT 6 ^ U 4 xif ^ v-- 1 T ^*V-7l/- 5 -^-A- 

(3 3 8. 2mg, 8 0%, 2^) £#7t 0 

IR (neat) cm -1 ; 3282, 2931, 1305, 1081, 8 
25 0 0. 

mmms 3 5 

4- - hn - 1 H — f l/yy —sl'— 5 — ^ — /^(Diatfl 

^f^B^T, - 3 5°C^*3V^-C##M4T'#7t 1 T ^/-/V- 5 ~^ 
—A* (lOOmg, 0. 74 5mmo 1 ) ©Tir h — h }) ;U (4. 0ml) 
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fcMff77^to/KV-F (HOmg, 0. 7 8 3 mm o 1 ) <DT 
±h=-hVfr (3ml) Hi^lO^flTU ^o< V 0°C^T^Lfc o 

5 ft) T^MLfCo ^tl^H}i^Lr#b^^^^y-/V/^y7 D nfc 0 
/V^~x/VT*y^K/gfc#U 4 -~ h n- 1 H — f 1/<?)/-jV- 5 -tf— ;V 
(59. 8 m g , 45%) £#fc 0 

IR (neat) cm -1 ; 3091, 1629, 1500, 1147, 9 
3 3, 7 0 2. 
10 MMM 6 3 6 

cis-3- [ (4-7°o^^r^-lH— tti/] 
(a) cis-3- [ {4-y°ntf*i/- 1 ^-5— f/P) 

15 ^#H^T. 0°C^*d^T^»!|6 3 4r#fc4-/n^^>- 1H- f ^ 
^/-;P-5-t'-/l' (lOOmg, 0. 520mmo 1) ©7f7tKo77 
y (4ml) ItC, M)7i-M77^y (164mg, 0. 624 
mm ol) , MW\ 3 8 5 (b ) X'&fc trans-2- ( 3 - 1 Yv^fi/? 

-lH-^y-r^K-^-1, 3 (2H) -i/*^ (12 8mg, 

20 0. 5 2 0mmol) s *M V 7°v VfrTS v^V/ff^ I— h (113/j 1, 
0. 5 7 2mmo 1) %toz.tc 0 3 ^^#^b^ii^Lfc 0 Rj&m 

25 f^77^ (-^f-^/^^^T^ttS) T'iSlfc. ^^T#btlfc^- 
-Y/HC3 0%-^^T5>--ai^y-^^^n^, il^LfCo 2B#Bim, g 

•fojVJ*// $ J — JV-*-? n utsjVJ*/} $ J — )V (10/0-7^^77^) Xfe 
fcH) T»L. c i s-3- [ (4-7 P n7K^v—lH— f >-^y^-^-5— T 
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)V) ir*iS} i/f v^^-lsT^y (8 2. 3mg, 55%) £#fc 0 
(b) c i s-3- [ (4-yn7if^i/-lH— (y^-;V-5— (M * 

^#ffl^Tx ^ia^^v^c i s-3- [ (4-7 b p^=¥s/-ih— ry^ 

5 ttis] i/?n^*y-yT$y (8 2. 3mg, 0. 284 

mmol) (Dytfy— ;V (2ml) jgtffcfcU 1 M— ^^vIol—tvI' (3 
4 1 Ml, 0. 341mmol) Sr^TbfCo 1 &fW&, UfrMffiU^btltcm 

c i s-3- [ (4-/d^-1H- fy^/- ylx-5— f^) > 
10 ^D^fyT^y-Sil (7 6. 8mg, 83%) £#;fc 0 

IR (neat) cm -1 ; 2 9 3 9, 1 5 0 8, 1 2 2 8, 1 1 4 7, 9 

3 9. 

£r-£-J&U7t, fcfc U tti^^^HWil 3 2 3 ( a ) "Cftlt t r a n s - 2 - 
15 (4-tKD^^>^o^^) — 1 H — ^ V<i > K— A'— 1 , 3 (2H) - 

HJfe^6 3 7 

cis-4- [ (4-yu^^-lH-4yyy-^- Hr**s] > 

20 1 H — NMR (DMSO-d 6 ) 6; 1. 01 (3H, t, J = 7. 4 
Hz), 1. 6 0 (2 H, m) , 1. 70-1. 86 (6 H, m), 1. 
91 (2H, m) , 3. 08 (1H, brs) , 4. 24 (2H, t, J = 
6. 5Hz) , 4. 29 (1H, m) , 7. 09 (2H, s) , 7. 90 
(3H, brs), 8. 09 (1H, s), 13. 00 (1H, brs). 

25 mMm 6 3 4 (D-xm^m ^x^jt^n^ \ ut^t^mw 6 3 8 <D\^m 
mmm6 3 8 

4 — - ( y -fv /Jf^r *S- 1 H — f 5 ^— /I' 

'H-NMR (DMSO-d 6 ) 6; 1. 25 (6H, d, J = 6. 2 
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Hz) , 4. 63 (1H, qq, J = 6. 2, 6. 2Hz) , 6. 97 (1 
H, d, J = 8. 8Hz) , 7. 01 (1H, d, J=8. 8Hz) , 7. 
89 (1H, s) , 8. 49 (1H, s) , 12. 78 ( 1 H, brs) . 
6 3 9 

5 c i s-N- {4- [ JV- 5-' < As) 

li#l^T^ OTCKUSVvC&lfeflK 1 OT*#fcc i s-4- [ (4-^^vW 

-ih — fy^->u-5->f^) ^D^fyr^'ilil (l 

0 Omg, 0. 3 5 5mmo 1 ) <Dt~ Yy t Ko79V (4ml) jjSttfcl, h JJ 
10 ai^vVT^V (4 9. 5ju 1, 0. 3 5 5 mm o 1 ) MtL, * # isaA*?* — ;V 
t n V K ( 2 8 n 1 , 0. 36 2mmol) ©^nn/^ (2ml) <Dffi& 
SriBTLfc, 3 0#&, MfcJHIL h Jl m^vKT $ ^ (0. 3 5 5mmol) 
^igJPbfc 0 2ttlHI& 5(chyx^7$y (0. 3 5 5mmol) &£Xfi* 
. ^y7;V7t-;^o!) K (0. 3 5 5mmo 1) %&MLtc 0 2B#P^ N fcfo 

c i s-N- {4- [ (4-^^- 1 H— f V^y-yV- 5-> f/U) 

n ^ vvW * ^ ^ ^/u* K (3 1. 7 m g , 2 8%) £r#fc 0 
IR (neat) cm -1 ; 3 2 4 9, 2 9 3 3, 1 5 0 8, 1 2 9 8, 1 
20 1 5 5,94 5. 
MMffl 6 4 0 

cis-3- [ (4--f y7°n^^ri/- 1 H-^ y^/-^- 5 ^ 

(a) c i s-3- [ (4— -f yy*tf*i/~ 1 H-^C -ypV—As- 5 --r 
25 AO ^n^l^T^©^ 

MmWmn.T, ^U\L&\,^X<D9 0%-v'7^f^H)-n-^M7 
7*7^ (155mg, 0. 61 4mmo 1 ) <D h/^> (4ml) ¥&m^ M 
Mm 6 3 8t#fc4- fy7°D^i/-lH- f >*V*-A— 5 tf- /!✓ (118 
mg, 0. 614mmol) > 3 8 5 ( b ) trans-2- (3 
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-kKD^WDA^) -1H — fy-f y^-jV- 1, 3 (2H) -v^ 
y (lOOmg, 0. 408mmol) £*P*. % 1 0 0°C£ L/c 0 4. 5 B#[SgL 

ftfc^/MC 3 O %- ^ ^ y-^* 7 -^^^Px., jffiffi t/Co 4 I^fM 

n u 9 J —)V-*$ d a -fo/VJ^/j. $ / — ;P ( l %-T y^e~T 

io 7k) -e^ffi) -cfifiKu cis-3- [ (4-^fy7°n^-iH-^y^ 

— /U-5-- ^"^^] ^n-^^rf-^T^^ (7 1. Omg, 6 0%) 

(b) c i s-3- [ (4-^T Vfni£* 9 s— 1 H--f l/f^—As- 5 
A) ^n^t^T^ •MttttO'&J^ 

15 S*#ffl^T, ^^*3V^Tc i s-3- [ (4-^yy°n/K^i/-lH— f 
yy/-;>-5->f^) ^n^ty7 5> (8 4. 3m g, O. 2 

8 4mmo 1) MVfxx/^J—A^ (2ml) lM-M-^xf;H 
(3 5 0// 1 , 0. 341mmol) £MTLfc 0 1 B£R0& % »£MiL 

20 ^ic i s-3 - [ (4 — y yya/K^y- i h — ry^/^-s-'f^) 

^o^fyT^-itS (7 0. lmg, 7 4%) £#fc 0 
IR (neat) cm -1 ; 2 9 3 7, 1 5 0 8, 1 2 2 7, 1 0 8 7, 9 
2 8. 

H«!I6 4 O<0#jfetemCTKJ5&£?T*V\ ^Ti^-ril«J6 4 1 <Dtt&m 
25 ££j&Lfc 0 fcfcU fflW^(-^WJ3 2 3 (a) t"#fc trans-2- 
(4- t Kadr->-y^n^dr^l/) — 1 H— y y K— A— 1 , 3 (2H) - 

^y^fflv^co 

HJ£#ij6 4 1 

cis-4- [ u-y y^n/tf^y-iH-^^^A-^-s — ivy) 
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IR (neat) cm -1 ; 2 9 3 5, 1 5 0 6, 1 2 2 8, 1 0 8 3, 9 
3 9. 

MMm 6 4 2 

5 c i s-4-^fvV-5- [ (4- tfn y 1 -^f^e/^ n^df^/l^) ir* 
is] -1H-- f ^^/-A- &<i;t>* cis-4 ( {4-^f;>-lH-^f^ 

(a) cis-1- (4- [ (1 -TWA— 4-^^- 1H--T I/?*/— 
10 A— 5 — (M Jr*U] u^i/As) t?vVi?>-2, 5-l/&l<'(D&$, 

S*#BH«T, ^fc33V>T<E>IIJ£fli|4 1 0«c i s-4- [ (4-^ 

(2 8 2mg, 1. OOmmo 1) O^xy (6ml) 1*3/^^ 
(I05mg, 1. 05mmol) N MJ ^Jl>T $V (2 7 9/il, 2. 00 
15 mmol) £JD£, «Lfc 0 5. 5B#K^ ^^^7X^#L@^^^T 
tbtohfto m«riftBE*«L#feti*:aaE©tt«3i^ (4ml) i&ft 
7tf;M214/il, 3. OOmmol) tti 10 0tilfc o 
ffibfcfc&i^?vV*/W>.T$ K (2ml) $r*P^fc 0 2^W« % RJ&88K&zk 

20 A^nvf^7^f- (^^f-^/g^m^^T^ttJ) Tlf^U cis-1- 
{4- [ ( 1 - Ttf;i/- 4 - ^ f ;v- 1 H-^ 5 — f^) 

*A i/pu^fM ¥v])i?>-2, 5--^^ (12 3. 7mg, 3 3%) 

(b) c i s -4-^^-5- [ (4-tfn y v?^- 1 — f o^^> 
25 /W) -1H-- f>^/-;V &£t>* cis-4 ( (4-^;l/-lH 

^f#ffl^T> OtiC&VvCc i s-1- {4- C (l-T-fe^-4-^^ 
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5-v^^ (500mg, 0. 31 lmmo 1 ) <D/# J—fr (3ml) , T h 

7tFo77^ (3mi) mnmz y 2 8%-7"hy i>^k (64mi, 

0. 3 1 lmmo 1) ZMx.tc a 1 0##L BCJ&&Hifc.1&fc&(kT >*=-V Azk 

5 »7h7kKo77y (4ml) jdcJUfcy ^<7 A7;K -17 A (4 

7mg, 1. 2 5mmol) ^rJDxi, jf^Lfco 4 HHItt, 7j<> 2M-7K^{b^ 
hy^-McJgjfc 7KO)ii(^D^ h5iiL7t 0 5^^JE^LT 

#^tifc^^^y7j^7J7A^o^ h^7^- (^op*m/^;- 

. ;V-*?uu-fosVJ*/*t (1%-TV^-TTk) Tigfcti) TifSilU 

10 c i s -4-^^-5- [ (4-fc°n y v^- 1 — f /Vv^ n-^v^V) ^-^ 
i/] - 1 H — T >?)/—;l> (59. 6 m g , 64%), cis-4 ( { 4 ^ 

(15. 4m g, 16%) £#fc 0 
IR (neat) cm -1 ; 3 1 5 6, 2 9 4 3, 1 5 1 4, 1 2 2 2, 1 
15 0 9 5,9 5 1. 

mnm 643 

4 -^ju* Vis- a -jsv- 1 H-4 W^S—jv- s—3r—jv<D&i& 
(a) 4-^^^y ^- 1 — r F7t — 2 H— t°7 i^— 2 — jV— 5 — 
(7h7k Kn-2H-fc°7^-2--f;W>') -lH-^^y ,: -^^ 
20 li#iMT, ^C$3V^T^»J6 0 7T'#rt4-^n^— l-fh7t K 
n-2H-t°7^-2— (rF7k Ko-2H-t 4 7^-2 — (Vl^ 
=3r^) -lH-fy^y*-;V (3 9 5mg, 0. 0105mol) C^tV 
(8 0ml) W&X-s ^fry* !Jy (1. 10ml, 0. 0 1 2 6mo 1 ) N 
(tf-*S^-2, 1-7I-VV) ^—jVfrX? 4 °y) (2 2 6mg, 

25 0. 4 2 Ommo 1) , -f h V <7A- t — :/ h^Sx K (1. 41g, 0. 014 
7mo 1) , )-y* (^^v^yx^Tir h^) v^n 0 ? v/r^ (0) -^nn* 
(217mg, 0. 210mmol) il^UfCo 2 8#F^. RJS^ 

3f L'&btltmW:*i/ y 77 <7"Vl-77 7A^D-7^77^ 
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M T'JfitfilU 4 -^M y y- 1 -f f 7 t Ko - 2 H - fc°7y- 2 
5- (7h7kKo-2H-^y-2-^;m-» -lH->f^/-;v 
( 2 . 4 2 6 7 g , 6 1%) £#7c 0 

(b) 4 y y- 4 1 f 5 - ^--;ko^ 

5 ££#Bi&T> MmciS^^XA-^e^]) V-l-ff7t Kn-2H-t°7 
(/is- 5- (7 1 h7fc Kn-2H-k°7^-2— fAo*-*^) - 1 H- 
^ is/?*/— )\y (2. 4267g, 6. 43mol) CDv^ nn^y (50 
ml) JgSfcfcl, Mi7/VtnSi (12. 5ml) £jjP;lfc 0 3H#i»> KJ&Jg 

4-^*^-4 — f^-lH-^y^/-;l/-5-t-/> (8 8 2. 4mg, 
6 3%) £r#fc 0 

15 'H-NMR (DMSO-d 6 ) 5 ; 3. 15 (4H, m) , 3. 7 7 
(4H, m) , 6. 95 (1H, d, J = 8. 8Hz) , 7. 08 (1H, 
d, J = 8. 8Hz) , 8. 06 (1H, s) , 8. 24 ( 1 H, s) , 
12. 7 9 (1H, s) . 
HJfc#]6 4 0 (a) <Djfmz.mZXRffo&ftto\ «Tfc*tlliW6 4 4, 
20 6 4 5 (Dfc&m*&J& UfCo tctc U ffl&JS^fc^Jfcfll 6 4 3 T-#fc 4 -*r/V* 
yy-4-^/v-iH-^ 5 -^-vi^ffl^fc,, 

6 4 4 

c i s - 4 - [ (4 -^-/^ U y-lH-^ y^^- A— 5 — r /V) ^i/] 

25 IR (neat) cm -1 ; 2 9 4 1, 1 4 9 5, 1 2 1 9, 1 1 1 3, 9 
3 7. 

HJfe$| 6 4 5 

cis-3- [ (4 - ^v* !l 1 H-^ 5 -^^) ttis] > 

2 u^y-^T % ><D&f& 
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IR (neat) cm -1 ; 2 9 3 1, 1 5 0 6, 1 2 2 0, 1 1 1 1, 9 
3 0. 

mMme 4 6 

(cis-2- [ (4-^^-lH-fy^/-;W5 — <;V) tti/] i/f 

(a) trans-2— [ ( 2 - 1 Kn n^df-^/V) t^/v] — 1H 
-^y^^K-Zl'-l, 3 (2H) -*?*><D&f$ 

mm%m%.T. o°c^*5v>T©7K^yf-^AT^^^r>A (1. 2i g , o. 

0 3 2 Omo 1 ) (D7h7t Kn77^ (1 5m 1 ) ^Wlt trans-2-^ 
10 7/^t/^;V (1. 0 g, 7. 9 9mmo 1 ) <DT h7tKD77> (10 
ml) »|TU Jt^LfCo 2B#M8L £j£3&8nczk % 2M-*lMfctf-MJ 

/Uai-x^ (9. 59ml, 9. 59mmol) SrJPx., 3£jBE8MgLfco 
J3^tftffigiS©*»« (3 0ml) (C^Tjy^A (1. 9 9g, 0. 0 14 
15 4m o 1 ) % ^ h^v-TJ/Uxl?— 5 K (1 . 9 3g, 8. 7 9 

mmo 1) SrAPX-fco 1 5B#ffl&, ^^^TKiC^L^^^TtttB L, ^ 

mm *m*mk"? > ^-cfti ufc 0 m«r*fcE*8i u# f>nfcB?t & v v 

*W7^^n^h^77^f- (^i^/ST^^A'T^ffi) TttMSU 
trans-2- [ (2 - t: Ko^r^>^ n-^v^) pi^/l/] - 1 H-^T V-Y 
20 ^K-;U-1, 3 (2H) (1. 1 7 3 6 g, 5 7%) £#fc 0 

(b) (cis-2- [ (4-^f/U-lH-^y^/- /V-5-^/V-) ^"^ 

^W!l6 4 0 (a) 0#ftfc*CTK&«rfTfcofc o fc*TU tti»jW**fc*0fc 
^!)4 0 2-C#fc4-^^- 1 H — f 5-^— ^&fflWc 0 

25 1 H — NMR (DMSO-cf s ) 5; 1 . 2 4 - 1 . 8 5 ( 1 1 H, m) , 
2. 40 (3H, s), 2. 69 (2H, m), 2. 03 (1H, m), 2. 
27 (1H, m) , 2. 70 (2H, m) , 4. 59 (1H, m) , 7. 
21 (1H, d, J = 9. 0Hz) , 7. 25 (1H, d , J = 9. 0Hz) , 
7. 9 8 (1H, s) , 12.81 (1H, s) . 
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6 4 7 

trans-2- [ (4 J-jV- 1 H-^T 5 -I'/V) 

(a) cis-2- — 1 H—4 V<i > Y— 
5 JV-1, 3 (2H) 

ft*#H*T> gs-fc^-cov b y 7/-^- 1 -^^v- h y * t? 

n y ^y-yMu-foxy^— Y (3. 7 7g, 7. 3 1 

mmo 1 ) ©rh7t Ko77V (10ml) 7^;l#t;^f;Vx^ 

(1. 3 1g, 7. 3 1mmol) £ N N N- $M V fcW7 5: ^ ( 1 . 
72ml, 7. 3 lmmo 1 ) Ofh7t Kn77> (10ml) (Dfej&&, 1 
57>^"eITlt, 4 cis-2-7^^n^ty-;U-IiI 
( 1 . 0 g , 6 . 6 5 mm o 1 ) thV *-*f-)V7 5^(1. Olml, 7. 31 
mmol) ©7h7tKa77^ (10ml) ft^iL«^i$o 
< «TLfc 0 3I^W« % (3 5mg) fcbO*., 8ft 

^^y^W7^P-7b^77^- (^f-^/^^yVT^ffl) 

^fcB) Tift^U cis-2- (2-fc Kn^^n^5/;u) — 1 H — i V 
<4lsY— JV-1, 3 (2H) (1. 5 7 4 6 g, 9 7%) £#fc 0 

(b) trans-2- [ (4 ^vl— 1 H — flsjf^— A*- 5 ^* 
dr->] i/7n^tV7^®^ 

H»!|6 4 0 (a) ©^cJpUTK^SrfTJ&ofco fcfcU ttftflGRfcllffi 
#J4 0 2t#fc4-^/V-lH-/ J^m^tco 
IR (neat) cm -1 ; 3 1 6 1, 1 5 0 8, 1 2 1 9, 1 0 9 2, 9 
4 1 . 

MMM 6 4 8 

{trans-2 - [ (4 fvV- 1 H-^T 5 — f /V) 
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(a) cis-2- [ *fyl/] -1H — ( 

3 (2H) -i?*><D&J$, 
g*#ll^:T> Mmzld\,^X<D 2 -7 5 / * 5v^>;* n-^fv -/v • 
(2 5 Omg, 1. 5 lmmo 1) (4ml) ^gtfJ U (37 

5 5mg, 2. 7 2mmo 1) , xR^M'^7W; K (3 6 4mg, 
1. 6 6mmol) *Mx.tc e 3B#P«, RJfcfcifc&jfcKl^ Lg^^/U-CtttrJ 

U cis-2- [ (2-t: Kndfv'i/^P^^V) ^^v] -IH-^V-f 
10 ^K-^-l, 3 (2H) -v^y (2 9 1. 6 nig, 7 5%) &#fc 0 

(b) {trans-2-[ (4 ?7V- 1 H-^ l/?*/— ;V- 5 — f jV) 

H»ij6 4 0 (a) O^fefcfllCTS^SrfTJSCofco fc*?U ffi^^f^Jt 
#J4 0 2 -C#fc4 -p< 1 H — -T >#V*—As- 5 A'&jJJv^o 

15 (c) {trans-2- [ (4-^f;l/-lH-^^-;V-5-^M 

£*£H*CT\ Umz.^X {trans-2- [ 

y—jU-5-4M **i/] i/tn^i/M (5 3. 8m g, 0. 

2 0 7mmo 1) (1ml) ffiSSJJl, lM-|t-^xf;V 

20 xA' ( 2 4 9 ju 1 , 0. 249mmol) ^P^.fd 0 1 SJfiS&iSS: 

^i£^U#b^fca^^2-7 p n^V-^/T-fe h y^HfU 
{trans-2- [ (4 5vV- 1 H-> < l/pV—fr- 5 

v/^ a ^ v^v} ^yVT 5 ^ • tt£ (49. 4 m g , 81%) £r#fc 0 

IR (neat) cm -1 ; 2 9 2 9, 1 5 0 8, 1 2 5 9, 1 0 8 0, 8 
25 1 0 . 

MMM 6 4 9 

{trans-3- [ ( 4 - 1 H-'f 5 ;V) ttiA 

( a ) 1 - i/T J 1/9 o^f-y- 3 -^-y©^ 
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lifi^Ts &RXZW>X 2 -is? (5. Og, 0. 

0 5 2mol) ©15%-N, N- it* f/^^A7 5 KzM» (60ml) 
^bTV^--!>A (4. 17g, 0. 0 7 8mo 1 ) N i/TV\Y3) V V b> (6. 
7 7g, 0. 10 4mol) ZMx., 10 0°C£Lfc o 3 B#f?^ S^^SttK 

/^rc^T^ai) Tiflk l->7y^P^fy-3-*y (34 5. 
4mg, 5. 4%) £#7t 0 

(b) c i s-2- [ (3-t Ko^^n^^/v) -1H — 1 

10 y^yK-^-l, 3 (2H) -*?*><D&!$ 

^#ffl^iTs ^n^f-^-3-^ (100 

mg, 0.8 1 2mmo 1 ) ©ff7t Kd77^ (2ml ) TK^bU 
^AT/l^— (9 2mg, 2. 4 4mmol) &j)tiz^ 51?StSLfc 0 5B#^ 

^> ra&w^Tk, imik-rvv v^mm, y^m^n^t, mmmk?>m\z. 

15 1 M-ifclfe- tvV (9 74m 1, 0. 9 7 4mmo 1 ) *M7L.tz. 0 

zft*m&mM^x'&ibtitz.mm<D7kmm (4m d ^2atcT^#y<7A 

(2 0 2mg, 1. 4 6 mm o 1 ) , i h^^;W/j?-;V7^M ( 1 9 6 
mg, 0.8 9 3mmo 1 ) . Ti? b~ h V (1ml) SrJP^fc 0 2 1 H#F^ N 

bos^st*^ vmm^^xm m u ^mm it^mm-? xm. 

20 MLfc 0 m^ffllL#b^aS^v'y^7 t ;^7A7nvh^77^- 
(^1^/i^^^Ti§tB) TitMU ^^yTJ^V^^A^n-r 
7^- aft/Is J*/%t^^/l<X*fe&) X^^U c i s-2- [ (3-fc 
pn^isi/fv^^i/A') -lH-^y^yK-^-l, 3 (2H) - 

-sirls (8 3. 5mg, 4 0%, is* : ^7^=12 : 1) £#fc 0 

25 (c) {trans-3- [ (4-^f;V-lH-^>y^-5-^) 

mt&M6 4 0 (a) ©^(^Dr^^^oTto fcfcU tH^^H-HiS 

094 o 2-e#fc4-^^-iH— (y^y°-;u-5-^ ^£/8v^c 0 

1 H — NMR (CDC 1 3 ) 6 ; 1. 04 (1H, m) , 1. 26 (1 
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H, m) , 1. 4 7 (1H, m) , 1. 5 9 (1H, m) , 1.7 4-2. 
10 (5 H, m) , 2 . 5 1 ( 3 H, s ) , 2 . 5 5 ( 2 H, m) , 4 . 
54 (1H, m), 7. 11 (1H, d, J = 9. 0Hz), 7. 23 (1 
H, d, J = 9. 0Hz) , 8.0 2 (1H, s) . 
5 mtfcW 6 5 0 

{c i s - 3 - [ (4 - ^ f ;U- 1 H-'f y^^^/l/- 5 -^/V) tf-^S/l 

(a) c i s-3-^ h*^a^f^#75 K *3j:tf 
trans-3-^ h^v'v';? n^dff-^/U^T $ K©^J& 
10 tt*#BM&T* S»fc*3Vvr3-.?« h^V^n^v^/i/^vifc (l. o 
g, 6. 3 2mmol, ^: h7^ = 4 : 3) © hAcc^ (20ml) ^ 
Iftft^V (9 0 2mg, 7. 5 9mmol) fcjbp*., 50°Cthtc o 2 
*Rj£«ofcfc«>N, N-^f/u*M7$ K (4«) tin^fco 1 
«E*«b#5>ti*:aaE©^nn*^iK (2 0ml) ^i&fcT 
15 £&fnT>^~T-^nn*;W^$i (15ml) ClTttc 1 9B#Mft % RJ& 

^77>f- (^DD^V^^/^^lti) T*t. cis-3-^^ 
iXv-^n— ^f-^/VtfT? K (3 6 4. lmg, 3 7 %) *3«tt/ 1 r a n s - 
3-^ h*^n^f^#7 5 K (2 6 1. 3m g, 2 6%) £r#fc 0 
20 (b) trans-2- [ ( 3 b 3r->v^ P^r5/A0 ^^U] - 1 H- 
^y^^K- A-l, 3 (2H) -^V^D-a-j^ 
HJfeM6 4 9 (b) ©^i^CtSJS^/icfco 
(c) trans-2- [ (3 - t: Kn^^ p^vvu) *?vl>] -1H 

-- r y^r ^ K-yv- 1 , 3 (2H) -s?*-^©-^ 

25 lifl^T, -4 0 o CK::£l^T t rans-2- [ (3-^ 

*isM * ?vi/| - 1 h— r y-r ^ k— a- 1 , 3 ( 2 h) (100 

mg, 0. 3 6 6mmol) ©^an^^y (2ml) f$8&\Z. 3 h V 

!7A (2 4 7mg, 1. 65mmol) H 5-^71)^-5 (3 2 7/tl, 1. 
6 5mmol)0^un^y(2. 7 m 1 ) j&j££r«$>o < «9 Lfc 0 10 
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lM-hy^o^y-^nn^yif (i. iomi, i. io 

mmol) IT bfc„ 1 tift/m* fcl#ifi t 2 . 5 Quaffed 0 °C t Lfc 0 $ b 

5 t?*»8!iU trans-2- [ ( 3 - 1 Ko^r^ D^ri/AO 

-lH-^V^yK-A'-l, 3 (2H) -vbf^ (6 3. 2mg, 6 
7%) £#fc 0 

(d) (cis-3- [ (4-^f/P-lH-^y^/>-;V-5 — f/V) 
io mmme 4 0 (a) ©^fcipCTE&Srfrftofco fc£u 

094 0 2 4 -tl-fr- 1 H-^ y?*S—A>- 5 -a— /U&JBlNfc. 

(e) {c i s-3- [ 5— YAO ^ 

ii#i^T> £iftfc:*5ivt (cis-3- [ 

15 — A- 5-^ A) ilr*?*/] */9n^*/M ^f-/VT^> (2 5. 8mg, 0. 
0 9 9 5mmol) <£> 2 -TV/V— A (1ml) fcgtffcfc:, lM-i^-^xf 
/H-fA' (119/il, 0. 1 1 9mmo 1) &Mz.tc 0 1 B#Pf^ 
*JftBE*i»U»fenfc8iaE^ 2 -:/n/V -A/^^v^-xA-C.IIflf U 
(cis-3- [ (4-yf;V-lH- A-5-^fA) 

20 n^v-A} * ^AT 5 • Mfetfc (2 1. 8mg, 7 4%) £#fc 0 

'H-NMR (DMSO-rf,) 6 ; 0. 93 (1H, m) , 1.11 
(1H, m) , 1. 2 8 (2H, m) , 1. 6 7-1. 7 8 (3H, m) , 
2. 0 2 (1 H, m) , 2. 11 (1 H, m) , 2. 3 7 (3H, s) , 
2. 69 (2H, m) , 4. 03 (1H, m) , 7. 14 (1H, d, J = 

25 9. 0Hz), 7. 26 (1H, d, J = 9. 0Hz) , 7. 86 (3H, 
brs. ), 8. 01 (1H, s) . 

mMm 6 5i 

trans-N- {4- [ ( 1 -7tf 4 - ^ 1 H-^f 

***/\ i/^D^fvvW -N, N-^W^(D^ 
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3£*£ffl£Tx Mfc*3V^T£afc0!l4 1 2TWc trans -N, N-v^f- 
/V-N- {4- [ (4-^f;V-lH-^f^/^-5 — [W) 
u^UjV} T$ X<D— ttlftIK (1 0 Omg, 0. 3 2 3mmol) ©N, N- 
v>7< ^fr^T (2ml) aSfcKl, h y J^A'T $ ^ (112/zl, 0 . 
5 8 0 7 mm o 1 ) „' ^fbTir^yV (25. 2 m 1 , 0. 355mmol) £*Bx. 

/Co lftmft* hy^/KTS^ (o. 4 2 0mmo i) N mtr±^ 

(0. 3 5 5mmol) %Mz_tc 0 2B#P^ EJ£^£7Kl^L? n d^M 

10 ttj) -eftSgU trans-N- {4- [ (l-Ttf;l/-4-^f;V-lH- 
-fV^V— 7V-5 — I'/l') v'^n^v'/W -N, N-^W^y 

(2 0. lmg, 2 0%) &'&tio 

IR (neat) cm -1 ; 2 9 3 7, 1 7 0 5, 1 5 0 8, 1 2 5 2, 9 
3 5, 8 14. 
15 MMM 6 5 2 

tJ-jV trans-5- { [4- (^^W^y) *s9 n^vvl/] jr* 
Z/} - 4 -t^jV- 1 T ^#^—A>- 1 -#/V-/J^>lx— h 

^#ffl^T, 0°CICfcVvCHJfe#ij4 1 2X'ffc trans-N, N-i^f- 
/P-N- {4- [ (4-^^vP- lH-^y^/- /u- tt*s] 
20 n^V/V) T^O-SiS (lOOmg, 0. 3 2 3mmol) <DT±h^ 
(2ml) gfc h!lxf;i/7^y (13 5/i 1, 0. 9 6 8mmol) N ^ 
nn^f;V (37/il, 0. 4 8 4mmol) SrJbDiL 1 5Mi?£fuM 
Lfco 1^1, ££>Klh P^^T^y (0. 646mmol) % ^nn^ 
(0. 4 8 4mmo 1) %toz_fc 0 1 B#P^ ^nn/M^A (2ml) £ 

!J^;^7^d-7^77^- (^pp*/I/V^^ 7VT*^ttl) T*H^ 
U p*3vU trans-5- { [4- (vv< fVl'T $ / ) i/?u^*Z/jV] * 
-4-^^ju-lH~4y^y-^- l-%JVi$**/V<-y (38. 7 
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mg, 3 6%) £#fc„ 

'H-NMR (DMSO-c? s ) 6 ; 1. 2 2-1. 4 7 (4H, m) , 

1. 84 (2H, m) , 2. 05 (2H, m) , 2. 21 (6H, s) , 

2. 26 (1H, m) , 2. 39 (3H, s) , 4. 00 (3H, s) , 
5 4. 17 (1H, m) , 7. 38 (1H, d, J = 9. 0Hz) , 7. 85 

(1H, d, J = 9. 0Hz) , 8. 48 (1H, s) . 
mMffl6 5 3 

{c i s-l-^^/V-3- [ )V-§-j;V) 

10 (a) *?-;l> c i h^^D^t^^W-f 

XI t r a n s-3-^ h^V:? n^MfV^/Vtff^l'— h©^ 

MHf#ffl^;T\ -St^te^-Cy*/-^ (3 0ml) \Z.mt^-^ (11. 
3g, 0. 0 94 8mol) £ 2 O^ttt^o < >9 ^TUfc e 1 3- 
* y^r^^fv^^jVX^iS^m (5. Og, 0. 0316mol, i^* : h 

15 7^^=4 : 3) (D*$J—;V (3 0ml) 1 5#/WOiT Lfc c 2. 

20 c i s -3-* h*^is? rt^y-lsfijutficisu— h (3. 0 6 7 3 g, 5 6 
%) *5«fc0^^7l' t r a n s - 3 t>3^>^ n^1^;*7/W}t> h 
( 1 . 5 8 5 9 g , 2 9%) £#fc 0 

(b) t^-jv 3-* h^ciy- 1 -^f;^^ d^l^;27/l^>^w- b<D 

25 ^#ffl^,T, -7 sr^&^-C^A- c i s-3-^ h=¥v^>*n^f- 
^a/Utf^-S/U— Ml. 80g, 0. 0 1 0 5 mo 1) ©fh7k Kn77V 
(3 6ml) ^(C2M-y^!7^^y^nfcV^r^ (7. 3 2ml, 

0. 0 146mmol) ^15mtlTLfco 3B#im 3 tfc* J-JV (4. 
4 5 g, 0. 0 3 1 4mmo 1 ) (D=r f7tKo77^ (9ml) 2 0# 
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^/Rifeai^T^ffi) -eflfiRU 3-* h^iX-l-^A^n^ 

5 ^f-^^^lx- h ( 1 . 8 9 8 5 g, 9 8%, 4:1 ©g&#:^%) & 

(c) trans-3-^ \>*? 9 S— 1 f o^ty*;^^©^ 

10 y^^^-W— b (1. 9835g, 0. 0106mol, 4 : 1 <om&fa) 
©^y^(16ml)», 2M-*»{by^9A7K«Sft (1 6. 0ml, 
0. 03 19mol) &Mx.tc 0 lBfrfflfK 5 0°Cibfc o ££>fc:3l$W^ 2 
M-*iMby^!>A7k«W[ (0. 02 13mol) StJPjL*:. 1 R#|@&, 

L&feilffct r a n s -3—^ b=¥iX- 1 <f-;Vi/$ n^^^/l/#Vfift 
(1. 17 8g, 6 4%) , 5^ii:Uc i 
S/^p^flJ-i/j&yl/jj?:^ (4 6 9. 2mg, 26%, 33%-trans-3 

(d) t r a n s - 3—* b=¥V— 1 D^fy^^r 5 K© 

^#ffl^Ts ^.fc&l^Tt rans-3-^ h*is-l ->f^DA 
H^/^i (4 7 0mg, 2. 73mmol) ©l>/l/xy (10ml) g 
25 ^ffc^-A' (3 9 0mg, 3. 2 7 mm o 1) N N N N-^^/U*^ 

5 K (4«) SrJn^ 5 O'Ci Lfc G 6l$IBJfc % 100°C£Lfc o ££>fcl 
l$M8L mt^*-* (1. 6 4mmo 1) £i£APL/c 0 2B#F^ Mffi^liL 
#feftfc&j£©*nn*/W* (10ml) gi&^TS&fPT^-T-:? 
no*MH^ (10ml) iC^TUfeo 2^fP^ % 50°C£Lfc o 9B#P#^ 
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ffiML, trans-3-y h^f- 1 -tf-fri/* u^^l/luVtfT \ K 
(3 8 9. 8 m g , 83%) £#7t, 
5 (e) 2- [ (3-y Y^ris-l-t^jWstv^i/^) y ^/V] - 1 H- 
-ry-Y^K— /I'-l, 3 (2H) -S?^©^ 

n»!i6 4 9 (b) (D-zmmcxfrfoZftte^tzo 

(f) 2- [ ( 3 - fc Kn ^r^- 1 - ^ f n^^^U) ^^)V\ - 1 H 
— 3 (2H) -t?^-y<D^ 

10 HWJ6 5 0 (c) (D^^CrS^^fT^ofCo 

(g) {c i s-l-y^-3- [ — f>-^y-^-5 

mmm6 4o (a) <D%mzmtx5ij&%ft%^tc 0 /trcu mmmmzmm 

W4 0 2 XWz. 4 -y ^W- 1 f ^ ?*S—)V- 5 yV^V>fc 0 
15 IR (neat) cm -1 ; 2 9 2 1, 1 5 0 8, 1 2 2 1, 9 4 1, 
8 16. 

5 4 

trans-2, 2-^^-5- [ (4 -y tVU- 1 H — <>?V~;V- 5 
20 (a) 2, 2-V*^;V-5-**y*s?v^*^tlJ\'i$=-Yy>\'(D&j& 

^#ffl^T> Siaic43V^4, 4-^ f//- 2 - e/^ a^t>- 1 - t 

y (5. Og, 0. 0 4 0 3mo 1) ON, N-^f^*;VA7 5 K (3 0 
ml) fcjfcfc:* t^bT^-!^A (2. 3 7g, 0. 0443mol) OzkM 
(10ml) % i/Tlsfc* V 17 A (3. 15g, 0. 0483mol) (DtK^ 
25 (2 0ml) «r*TU 7 0°C{£|M&Lfc o 2B#MflL KfS*fc$rzKfc£Ltfcn 

> 17 ^ -eft* tfco r. n^^a^l u# b ftfcBSfc -> y # 7 ^ y p 

5-W^n^fy*>l/#=H)/|/ (4. 0 3 3 g, 6 6%) » 0 
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(b) c i s - 5-fc Kndf-*/- 2, 2 ^-fl/ 9 s# u^f-y^^=. f 

^#bb^Ts o^ki^t*^*?^^ *a (1. oo g , o. 02 

6 5mol)O^;^K4 0ml)^ 2, 2-$^^7l/- 5-J*-*y 
5 v^^n^drf-^^^hy/V (4. Og, 0. 0 2 6 5 m o 1 ) <T>* $ / —Jl> 
(30ml) ^^IfLfc. £ e>fCzk*te# h y ^ A (0. 

o i 3 3 mo I ) £#IJ;L> ^i&Jc#i&L7t 0 4 5#^, Etfi^fct&f&Mtf fcT ^ 

mm^jvemm) xmmu c i s - 5 - t Kn^->- 2, 2-^^/w^ 

n-^^f-^/^- h y /i/ (3 . 0 5 5 0 g , 75%) £#fc 0 

(c) trans-2, 2-^f^-5- [ (4-^^-^-^^ 

15 M^^mUTs Mm\Z.^X<D t r a n s -2, 2-v^5vV-5- [ (4- 
7* l H-> T >-^V-/v- 5 -^/w) p^dM^^/v;}^ h y 

^ (5 0 0mg, 3. 37mmol) (D^xV (12ml) Mt90%-i/ 
7;^f l/yh!J-n-^M^7t7y (1. 05g, 4. 05mmol) 
(DYjV^I/ (5ml) »lTt> i^TllWH 0 2 Tltfc 4 - ^7l— 1 

20 H — f^/-;l-5-^ (5 0 7mg, 3. 54mmol) ZMtL, 10 

z.ti% i m-tk^-t- h y v i*7kmmxm&vtc 0 ^m*? p o avi^-ei? 
antra* -n^^ffaniL#^n^ 
M£ ^> y # sfji»ft 7A^D-7f7 , 77^^ (— ^f - ^y^^^vr^atj) -e 

25 ^M, trans-2, 2-^^-5- [ (4->f;l/-lH-^y^7*- 

Hr* 9 S\ ^B^fyjIl^UlA' (351. lmg, 46 

%) £#7t 0 

IR (neat) cm -1 ; 3 1 7 6, 2 9 5 4, 1 5 0 8, 1 2 2 3, 1 
0 9 4, 9 4 5. 
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MMM 6 5 5 

t r a n s -4-^^A- 5 - { [3- (1 -t^fls- 1 - "hnxfyv) 

(a) c i s — 3— (l-^f;V-l--bnxf;v) *>^r u^^fV — A 
5 &«fct>* trans-3- (1 -p^A- 1 -n hnxf;V) >>^D^f-/ — 

A<£>£$ 

AO ->^n^f-y V (1 . 6 8 g, 9. 0 7mmo 1 ) (D*#/— A (1 7 
ml) (3 4 3mg, 9. 0 7mmol) *M 

^7A^nvf^77^ (^^rf>/ft||xf;i/X^ti]) T»*!$S!U c i s- 
3- (1 -p«^A— 1 hncr^A) is 9 n-^^rihy — a (4 9 9. lmg, 
15 2 9%) Joi(j!t r ans-3- (l-^^-l-xfoxf;V) ^ 
1>V~A (2 5 9. 6mg, 15%) % (55%) £#fc c 

(b) trans-4-^f/V-5- { [3- (1 -^;U-l--bnxf 
A) S/^n^5//P] J*-*^} - 1 H->f A^-£$ 

^»!16 5 4 (c) ©^ftfcipCT^&^&ofco 
20 IR (neat) cm -1 ; 3184, 2931, 1533, 1508, 1 
22 0, 951, 845. 
mm 6 5 6 

cis-4- [ (7-^f;V-lH-f^/- A-5->fA) a 

25 (a) 4-757-3, 5-^f/V7s;-;l/©^ 

W7 7=.A4&rhV !7A~7kfPtl (5. 78g, 25. Ommol) 
« (2 0ml) Mtthy7^ (1. 9 0g, 2 7. 5mmo 1) ©jjcjgfc 
(4ml) %1)Uz_tc 0 (5. 1ml) £7* (3 0g) ©Aofc 

M--«TU 2 0$HW**Mn^»LAifc£Lfc. 3, 5-^^A7 
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x/-;V (3. 0 5g, 2 5 Ommo 1) K^Wtit^h V £A (5. 5 0g, 1 
3 8mmo 1) <D*&&. (3 0ml) % *5±tfft (2 0 g) &ijQZ_xm&&, * 
mmcXAm%ffiT\^X\,^tCo KXimmfflWk, 6 5°C~7 5 0 Cfc:i!§ 

ff&U h VV J* (16. 8g, 96. 5mmol) &%m<D&&m 

SrtCJ;!), 4-7^-3, (2. 46g, 72 

%) £#fc 0 

(b) MK4- (TtW^y) -3, 5 -^^7*=^] <Z>^/& 
4-7^7-3, 5-^^;V7xy-;V (1. 10g, 8. 0 2 mm o 1 ) 
10 OSfxf/i, (2 0ml) l»t°y^ (3. 3 0ml, 40. 8 

mmol) , iTkSt (1. 9 0ml, 20. lmmo 1) ^tT70tt 
10#r^#Lfc o gi&KMLfc&fcl^f-:' (6 0ml) %tox.X£h$rLtc 0 5 
*atr*^tfcJ:9B» [4- (T-fe^vWS/) -3, 
(1. 6 9g, 9 6%) £#fc 0 
15 (c) ffigt (l-7W-7-^f;V-lH— VspV— ;V-5-4;V) <D 

fB8 [4- {T±^-;VT%y) -3, 5-^f/V7i^] (1. 69g, 
7. 64 mmo 1) ©St^ (2 6ml) (2. 20ml, 

2 3. 3mmol) , 7h77*W^=WoU* (12 4mg, 0. 3 
20 8 3 mm o 1 ) % V$J» (1. 50g, 15. 3 mm o 1 ) % WSffikJ V 

7^ (1. 34ml, 9. 9 7mmo 1) ^j!lS»^T4 0#F H ^pf\«Lfc o 

Ytfyy 4— (^V-ls/tim^J^ 7 : 1-5 : 1) \ZXWM&s 
25 ^sl<^-TMzXl£mi~Z>Zb\C&*)mm (l-7W-7-^;V-lH- 
>^)/-JV- 5 — T^) ( 8 7 5 m g , 4 9%) &#fc„ 
(d) 7 - ^ f 1 H-^f y 5 - JW-klfc 
%m (l-7W-7~^f/i/-lH- /Is- 5— <JV) (850 
mg, 3. 6 6 mmo 1 ) <D^ jV~=r t (1 : 1 , 7. 4 
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ml) mm^2N-7kmtV^^7J»7mm (3. 7m l, 7. 4mmol) %M 

5 -7U= 1 0 0 : 3) iCTiSfS^tia^ 7-^^-lH-^fy^/-/l/- 
5 -J*-*-/U ( 5 0 5 m g , 9 3%) £#fc c 

(e) c i s-4- [ (7-^/V-lH-^y^-;V-5-^;V) ^ 

HJfe^J 3 2 3 ( a ) -C#fc 2 - (trans-4-fc Kd^v^>^ n^df-*> 
10 )V) - 1 H— T V>f l/W—fr- 1 , 3 (2H) (12 3mg, 0. 5 

0 2mmol) ©f;l/xy^ft (3ml) |:7-^f;V-lH-^y^/-/V- 
5-^-— 7V (lllmg, 0. 74 9mmo 1) , v^Ty^fl/yf y-n-^ 
fyl^**^ (2 2 6 /xl) «ribP*.Tl 0 0°CRlT3HfP B m#Lfc o ^JBET^ 
&£®*U * p n*/l/A 1 N-*IWb^ h y * A 7 X^^T^U 

ml) ^P^T3^r^DiftS^tfc 0 */D%#friJ , 7J»9xt'>?y? ! ?'74<- 

n D7jv^/^y-/v/T:y^-T7.k=7 : i : o. l) icTiltS^ilc 
£19 c i s-4- [ (7-^f>-lH--fy^/-;V-5 — fAO 
^n^df-f-^T^^ (7 0mg, 5 7%) &#fc„ 
20 IR (neat) cm -1 ; 1508, 1163, 1016, 953, 94 
1, 9 2 4. 

HJS^J6 5 6©#fefclp£TE£«tf?fcv\ WTfc^-flBte^l 6 5 7 <Dft&m 
&&&V1t 0 {au 3-^/W7*y-/uSrJDSC|B|.»J:fflv^. 
"MMW 6 5 7 

25 c i s-4- [ (3-/f^-lH — fy^/-;l/- 5-^) n 

IR (neat) cm -1 ; 1 5 04, 1 4 4 8, 1 3 4 8, 1 2 1 3, 1 
2 0 5, 1 0 6 6, 8 1 0. 

m&m 6 5 8 
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cis-4- [(4, 7 - ^ f ;V- 1 H-^f 5 

5 2, 3, 5- hV*7fl''7=.;~A'&]tm\Z.m*Xs W§M2 a) , b) 
felcittaS^V^LfcffS [4- (Tir^T^y) -2, 3, 5— h 
y^/V^^Kl (4 1. 4g, 0. 17 6mol) (600 
ml) &%(£&?fcfii® (4 9. 8ml, 0. 5 2 8 m o 1 ) s x h 7^7V 
^-!?^a^ F (2. 85g, 0. 0 0 8 8mo 1) N @^#y <7J» (3 4. 
10 5g, 0. 3 5 2mol) , Sffi»^V7 5;V (3 0. 7ml, 0. 2 29 

moi) *mikMjix4ti?mtommffivtc 0 MfcRLfcfcmsfctt**-^^ 

Sfcifc (l-T-fe^-4, 7-^f/V-lH-^fy^/-;l'-5 — f 
15 71/) (2 0. 4g, 4 7%) £#fc 0 £fc6^oV>T^KT^£^feU -> 

i/sisfrb % mm (4, 7-^^-iH-^y^u-5-^;>) tjsm 

(6, 7-^f;U-lH- sU- 5— { ;v) <Dm&fa ($J 1 : 1 , 7. 

ig, 20%) hhfrtxntco 

20 (b) 4, 7 - yy f 1 H-f y^/-/l/- 5 - 
SEH (l-T-fef-^-4, 7-^f/V-lH- 

(2 0. 3 g, 8 2. 4mmo 1 ) <D* h7fc Kn77^ (1 : 1, 

170 ml) ^{Jl7K^T2N-7K^by^!7A7jc^ (8 5 ml, 170 
mmo 1) SriD^Taa-eSO^WMW^Ufc. ISJft^bT^s^A^iSttSrg 

•J 4, 7-^f;I/-lH-Yy^;l'-5-t-;l' (1 3. Og, 9 7%) 
(c) c i s-4- [ (4, 7 f 1 H-/f y^/-;V- 5 - Or 
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MMM 3 2 3 ( a ) X'&tz. 2 - (trans-4-kKo *s 
;V) -lH->fy>fy^-A'-l, 3 (2H) (12 3mg, 0. 5 

0 2mmol) (3ml) Kl4, 

5 -^-5-^— (1 2 2mg, 0. 75 2mmo 1 ) „ i/T S t^Vls hV - 
n-^*^7^ (2 0 1mg, 0. 7 5 0mmol) 1 0 0°CKl 

7" h y * ATK^^Tgfe^ U M^T*itt«r«* UTt, r r. 3 0 ^JV 
T % is- ^ J ( 1 0 m 1 ) SrJnfcT 3 B$fflJ&na&aBK Ufc 0 — J-SftE* 

10 SsfcLfc&fc:* II 3 0 %^ W $y-x^ ; (lOmi) 

{tuuib/VJ*/*? /U/T>*—TJk= 1 0 : 1 : 0. 1) KX^WttZ 
rilci^) c i s-4- [ (4, 7-^f;P-lH-^V^;l/-5-^ 
/U) ^v'] ^n^df-f-VTSl' (5 4mg, 4 2%) £r#fc 0 
15 IR (neat) cm -1 ; 2 9 2 7, 1 6 7 6, 1 2 0 1, 1 1 3 6, 1 
0 0 1, 9 4 9. 
5 9 

c i s-3- [ (4-^nn-6, 7 - fyl/- 1 H — ( 5 --f 

20 (a) 4-^crn-6, 7 - v?^ f /l'- 1 H-^ y^/-;U- 5 

mk (4, o^y— A,- tfm (6, 7- 

^f;v-iH-^fy^/-/v-5-f;v) Oft 1 : 1, 5. 3 0 g , 

2 6. 0mmol)©^;-;K30ml) *8^fc*#T2N-3kSHby 
AtK^ (28. 6ml, 57. 2mmol) ^Px.T^T-1. 5^W!Jl^b 

25 fc 0 mmtr mm^MzxmmirZ) t 

^£94, 7 - i?^ f ;V- 1 H-^ y^y-^- 5 - t^i 6 , 7-v^^/V 
-lH->f^y- /v- 5 -d"-/uoiR'&* (4. 3 1g, 10 0%) £r#fc 0 
r^^^fC-r h7t Ko77^ (2 0 0ml) N N-^np3/^|^f> K 
(1. 74g, 13. Ommo 1) &MZ.X 5 0^X3 B#|igft#Lfc. aKfcfc 
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(44 0mg) £#fc 0 *^5tt©»«ESr«ffT«*Ufc«, 
5 f!J*W7A^P-7h^77^- (-^=¥f">/^^^= 2 : 1) ICf** , 
mi-Z>Z.t\c£t) 6, 7 - i?^ 1 H-f y^/^W- 5 - 1 

^ (9 8 0mg, ffl. 4 2g, 5 6 %) &#fc 0 
(b) cis-3- [ (4-^np-6, 7-^^-lH-^V^;V- 

10 HWJ3 8 5 (b) xmtz.2- (trans-3-tKD#^n^e/ 
/V) -1H- f y^>-^V-7V-l, 3 (2H) (2 4 6mg, 1. 0 

Ommol) (Dhs^^Mffi. (4ml) te4-^ntz— 6, 7-^f;l/-lH 
-- fy^/-/V-5-^ (19 7mg, 1. 0 Ommol) , i/TSt^U 
yM)-n-^;^*7> (3 4 9mg, 1. 3 0mmol) SrMtlO 

15 0°C^T3. smmWfcLtCo «BETJS^SrS*U, ^nn^Mt'WlU 

0%^W^-^^;-/« (5ml) ^Dx.T2^*0E^Lfc o & 

/V*/wU/7:^~7zk=7 : 1 : 0. 1) fcTffiSil-f 5 £ £ fc: J: 9 c i s 
20 -3- [ (4-^nn-6, 7-^f;l/-lH-^y^/-;W5 — f/U) 

3fV] ^n^t^7 5> (19 mg, 7%) £r#fc 0 

IR (neat) cm -1 ; 2 9 3 7, 1 4 7 3, 1 3 5 2, 1 2 9 6, 1 

07 4, 99 5, 933. 

5 8©*fefclpCTS^S:fT*V\ EJtTfc^tHlfefll 6 6 0, 6 6 1 
25 ©<b-&*S:^U/to 

HiS#iJ 6 6 0 

c i s-3- [ (4, 7-^f;V-lH-^f^y-/P- 5— ( jl>) ***s] 
IR (neat) cm -1 ; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 3 5 6, 1 
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32 3, 1099, 1001, 93 7. 
&%096 6 1 

trans-4- [ (4, 7 - 1 H-^f 5 - -f/V) Jr*c 

5 IR (neat) cm -1 ; 1 5 2 5, 1 2 2 7, 1 1 0 9, 1 0 8 6, 9 
4 1, 9 3 7, 8 5 0. 

•$mm$ 6 2 

c i s-N- {4- [ (4, A'- 5— f/V) 

=¥vO v^n^vvH — N, N-^W$VO^l 

10 HJfiM 6 5 8 -e#fc cis-4- [ (4, 7 - ^ ^A— 1 H — T V?V~?\< 
Or**/] ^o^fyT^ (lOOmg, 0. 386 
mm o 1 ) tfM * (2ml) t36 %*/W ]) (161// 1 , 

1. 9 3mmol) ^Dx, 1 BSHflgffl-CitttLfc. /frmtfttM 
tMl^i. (51mg, 0. 7 7 lmmo 1 ) , (HO/i 1, 1 . 9 2 

15 mmol) 8B*KHt#Lfc. */—A/«rfR»iU 

/T^^TtK=7 : 1 : 0. 1) fcTfllj&U c i s-N- {4- [ (4, 7 
20 -v^^vU- 1 H-^T V^V— fr- 5— fA") ^-^v-] l/fu^^i/M -N, 
N-^f;P7$y (77mg, 69%) £#fc 0 

IR (neat) cm -1 ; 1 5 2 5, 1 3 2 7, 1 2 2 7, 1 1 0 9, 1 
0 3 2, 9 3 5. 

n»!i6 6 2(D^mz.mzx^^n^\ ur^i-mmm6 6 3, 6 6 4 

25 ©fb^feSr^Lfco fS-U &6fc0!l 6 6 0 c i s-3- [ (4, 7-v?^ 

HWJ 6 6 3 

c i s-N- {3- [ (4, A— 5— YA^) 
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df-i/] v^n^i/vV} — N, N-WfvVTSy 

IR (neat) cm -1 ; 2 9 3 5, 1 5 2 2, 1 3 2 3, 1 0 9 9, 1 

0 0 7, 9 4 9. 
Hi£#j6 6 4 

5 c i s-N-^y^-N- {3- [ (4, 7-^^-lH-/f^;>-/V 

IR (neat) cm -1 ; 2 9 3 5, 1 5 2 5, 1 4 5 2, 1 3 5 6, 1 
3 2 3, 1 1 9 6, 1 0 9 7, 1 0 0 7, 9 5 3. 

10 £<8i#Lfc 0 
MMM 6 6 5 

c i s-N — {4- [ (4, 7-^f;V-lH-^y^/-/V 
-5 — < >V) Jr^rV] v-^n^rvvW 

IR (neat) cm -1 ; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 44 2, 1 
15 323, 1101, 937. 

H»!j6 6 2(Dj7mcmCXRfcZftt£\,\ Ur\^irmMm6 6 6, 6 6 7 
(Dik&m*&]$.Ltc 0 {IU »j661t'#fctrans-4- [ (4, 7- 

20 HJ&#J 6 6 6 

trans -N- {4- [ (4, 7-v^^/V- 

i^n^V/W -N, N-^f;V7$^ 

IR (neat) cm -1 ; 1 5 2 0, 1 4 5 0, 1 0 9 3, 1 0 5 5, 1 

03 6, 95 3, 928. 
25 ^Jfe0O6 6 7 

trans-N-^-^-N- {4- [ (4, 7-^f^-lH--f y^/ 
—JV— 5 — fA') ^-^r->] v^n— drvvl"} 75> 

IR (neat) cm -1 ; 1 5 2 5, 1 4 5 2, 1 3 2 5, 1 2 0 1, i 

1 0 3, 9 4 4. 
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mmw6 6 8 

c i s-N- {4- [ (4, 7 - ^ 1 H->f ^/-/U- 5 -^fA') * 

HJfetfiJ 6 5 8 "Cftfe c i s - 4 - [ ( 4 , 7 - ^JV- 1 < 
5 -5-^) ^o^fy7$y (lOOmg, 0. 386 

mmol) ©^^*M7 5 MSS (2ml) fcl hJJ cc^vVT 5 V (10 8 
jti 1, 0. 7 7 5mmo 1) % /nk^t (3 2// 1, 0. 4 2 9 
mmol) , l-3^vl/-3- (3-^^T5y7°nfc:VV) -jJfrtf*M $ 
K-Ii^ (8 3mg, 0. 4 3 3mmol) > 1-t Kn^y^MI7^ 
10 — JV (58mg, 0. 429mmol) ^HHM^T^T? 2 0 H#Mi*# Lfc 0 

fc 0 ^^Wo-7h^77^ (^no^v^y-;v=100:2) {<: 
"OltMU c i s-N- {4- [ (4, 7-^^-lH-^yy^-5 
15 -^/V) ^5/1 v-^n— **/;V) zfu;*l/T% K (1 3 4mg, 1 0 0%) £ 

IR (neat) cm -1 ; 1641, 1541, 1524, 1325, 1 
128,110 3,943. 
H»iJ6 6 8©^feRlSJICTRft:Srfi*V\ ^T^^^J6 6 9 0ft^Ki 
20 Sr^bfd 0 f£U HJfeM 6 6 0 T*#fc c i s-3- [ (4, 7-^^vW-l 

$mm 6 6 9 

c i s-N- {3- [ (4, 7-S?y^- 1 H-^f^^-5->r^) ^ 

25 IR (neat) cm -1 ; 1639, 1541, 1522, 1323, 1 
101,1003,949. 

%&f&Lfc 0 <IU IIWJ66 l"C#fct r ans-4- [ (4, 7-v^^ 



WO 02/100833 




PCT/JP02/05609 



mrnme i o 

t r an s — N— {4- [ (4, 7 -v^ ^/V- 1 H — < *stf*/*~ ;l>- 5 — Y 

5 IR (neat) cm" 1 ; 1 6 3 2, 1 5 3 7, 1 5 2 5, 1 3 2 5, 1 
20 0, 1111, 108 2, 94 3. 
HJ&#iJ 6 7 1 

c i s-N- {4- [ (4, 7-^^-lH-f^y-/V-5 — i )V) 

10 HJfe^J 6 6 8 -C#fc c i s-N- {4- [ (4, 7-^f;V-lH-^fyy 
/V- 5— r/V) v'^a^v'/W ^o/n°^T^ K (1 1 6mg, 0. 

3 6 8mmol) ©7h7fcKo77^i (5ml) tokfjfte U ^ AT/^ 
(7 0mg, 1. 8 4mmol) 5 Ufc c f^7t 

KD77^10ml^MTffJLfct <) 7K^T^TtK (76/il) % 
15 mit-th V y&imWL (7 6 n 1) ,7K (2 3 0jul) £Jl|I#:&;t$t < #Px.T£ 

= 7:1:0. 1) fc-atiKU c i s-N- {4- [ (4, 7-v^^vU-l 

20 ( 6 4 m g , 5 8%) £1#fc„ 

IR (neat) cm -1 ; 1 5 2 2, 1 3 2 5, 1 2 3 2, 1 2 1 3, 1 
1 0 5, 9 3 9, 9 2 0. 

H«1J6 7 1 ©#&^!iCT£/££*T&V\ ^Tfc^i"^WJ6 7 2©^ 
£-g*J#Lfc 0 flU &tttil6 6 9THtc i s-N- {3- [ (4, 7—5?*^ 

HJS^J 6 7 2 

c i s-N- {3 - [ (4, -T/U) 
*/ 9 u A/) -N-7°nt 0 ^T5> 
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IR (neat) cm -1 ; 1 5 2 4, 1 4 5 4, 1 3 5 6, 1 3 2 3, 1 
09 9, 100 3, 951. 

Sr^LTt, {&U Htti6 7 0t1#fct r ans-N- {4- [ (4, 7 -i? 
H»J6 7 3 

trans -N- {4- [ (4, 7 -v^^vV- lH--fy^^-5— f 
^) ;t^>] S^n-^F-yvW _ N _7°nfcVKT$y 
10 IR (neat) cm -1 ; 1525, 1327, 1200, 1107, 9 
4 1 . 

HJfc#ij6 7 4 

2- (cis- 4- [ (4-^f/l^-lH-^y^-/V-5-^;l') ^ 
v0 v^n^drv'/W -lH-^y^yKwV-l, 3 (2H) -^^©^ 
15 4 0 2 fit 5 - Kn V- 4 - ^ ^vb- lH->f I/? "/-As ( 2 . 

96g, 20. Ommol), HJfeM^t 323 (a) 2- (trans-4 
-kKn^^n^v) - 1 H— f y-f y K-7V- 1 , 3 (2H) -i/Jr 
y (4. 9 0 g, 2 0. Ommo 1 ) , h V 7i^77^ (5. 7 7 g, 

2 2. Ommo 1) , 7 Kd77^ (1 2 0ml) ©m^f-zk^T. 
20 ^y^otr/V^/U^v^^- h (4. 8 5g, 2 4. Ommol) ^ITL, 

3 0^*Wlfc#aiLTjflPW»^Lfc. KJ&i&£«Mig3U 1 N h y 17 
AtK^ (2 0 0ml) fciPfcT^nntf/W* (120ml) X 3 [S&fcB Lfc 0 

SMI^y^>*7A^nvh^77^- (^drf-> / /H^^= 2 : 
25 1-1 : 1) T»ffli-<5rfcKlJ:9»«U 2- {c i s-4- [ (4-^TVl- 
-lH-^^y-/l/-5—<7V) v^n-^>vW -iH-^fy^y 

K-A—l, 3 (2H) -v^y (1. 7 6g, 2 3%) £#fc„ 
NMR (DMSO-d 6 ) 6 ; 1. 4 5-1. 7 2 (4H, m) , 2. 0 
3 (2H, d, J = 14. 1Hz) , 2. 5 5-2. 6 7 (5H, m) , 4. 
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05-4. 17 (1H, m) , 4. 59 (1H, s) , 7. 16 (1H, d, 
J = 9. 0 Hz), 7. 19 (1H, d, J = 9. 2Hz), 7. 75- 
7. 88 (4H, m) , 8. 03 (1H, s) , 12. 85 (1H, s) . 
6 7 5 

5 cis-4- [ (1, 4-^^-lHW>^-^-5- f/P) 

(a) 2- {c i s-4- [ (1, 4 - ^ f/U- 1 H-^f ^/-/P- 5 - ^ f 
/V) ^n^^} -lH-^y-ry^/-/l/-l, 3 (2H) -v> 

*->*3«fctf2- {c i s-4- [ (2, 4-^f;V-2H--f^/-yV-5 
10 *s?u^5r*s;V} -lH-f y^y^/-/V-l, 3 (2H) 

^«j6 7 4T*#fcc i s-2- [4- (4 ^vV- 1 H — f >-£V— }V- 
5— (V^^vO ^n-^vvV] — 1 H— y>f ^ K— 1 , 3 (2H) - 
(7 5mg, 0. 2 00mmo 1) ©^f;^M7^ F (1ml) 1 
15 MW\Z.$zWt$J (5 5mg, 0. 3 9 8 mm o 1 ) N (15 

til, 0. 241mmol) £H(g»]x.T6 0*Ct?2 4B#f^#Lfc 0 ffifalfrfb 

^7 7^ -KIT* ^^rf-^/ / 0^^/V=2 : 1 (D??? i/ 3 t/£ V) 2 - 
20 {cis-4- [ (1, 4-^f/l/-lH-^y^/- ,^-5-^AO 

S/] v^n~.^>/p} 3 (2H) ~^>- (3 

1 mg N 4 0%) -^rf-iz-H^r^vl^ 1 : 1 (D77$ i/ 3 9 2 
- {c i s-4- [ (2, 4-v^^vl— 2H — <^?V*— (M 
*,-] -lH-^y^y^/-;l/-l, 3 ( 2 H) (1 

25 3 m g , 1 7 %) £#fc 0 

(b) c i s-4- [ (1, 4-^^/V-lH- f/V) ^~ 

2- (cis-4- [ (1, 4-v^?vV- 1H-- f V^-,v-5-^) 
ahfri'] U^u^Ujv) -lH~-fy^^y^i/-i, 3 (2H) -Virls 
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(3 0mg, 0. 0 7 7mmol) 0%^ (3 

mi) &Mx.x2&fmijnmmMLtc 0 ^jet^^w^l, v'^w^a^ 

n-7F^77^f- (^nn/iN/l/A/^^y— ^V/T^— TtR=1 0 0:10: 
1) KU^MMU c i s-4- [ (1, 4-^f;V-lH-^yf/^l/- 
5 5-^AO ^n^t^T^ (16mg, 80%) £r##: 0 

1 H — NMR (CD 3 OD) 6 ; 1. 68 (6H, m) , 2. 05 (2 
H, m) , 2. 4 8 (3H, s) , 2. 8 2 (1H, m) , 4. 0 0 (3 
H, s) , 4. 4 3 (1H, m) , 7. 2 0 (1H, m) , 7. 2 9 (1 
H, m) , 7. 9 4 (1H, s) . 
10 mMM 6 7 6 

c i s-4- [ (2, 4 - ^^ f 2 H-^ 5 - (As) tt*S] 

MMme7 5 (a) T#fc2- (ci s-4- [ (2, 4-^f;V-2H- 

15 -1, 3 (2H) (12mg, 0. 0 3 1mmo 1) |:3 0%^W 

(2ml) SrJp&T 2NHBIftl«flBlEbfe 0 tftBET»«CSr« 

^-T7X=1 00:10:1) fc«J:9»«U c i s-4- [ (2, 4-v^ 
f^/-/V-5 — f/V) S/^n^MfWSV (8m g, 

20 1 0 0 %) £#fc 0 

1 H — NMR (CD3OD) 8 ; 1. 71 (6H, m) , 2. 04 
(2H, m) , 2. 42 (3H, s) , 2. 86 ( 1 H, m) , 4. 16 
(3H, s) , 4. 1 6 (1H, m) , 7. 14 ( 1 H, m) , 7. 35 
(1H, m) , 8. 0 9 (1H, s) . 
25 H»J6 7 5, 6 7 6 O^fcfC^ DTEJS«tf?*V\ EH^^f Hlfefcl 6 7 7 
-6 8 0 £>te^££*J& bfdo 
6 7 7 

c i s-4- [ ( 1 - 7*f^- 4 - ^ 1 H-^ y^/-;w- 5 -4 A*) * 
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X H — NMR (CD 3 OD) 6; 0. 91 (3H, t, J = 7. 3 
Hz) , 1. 27 (2H, sex, J = 7. 4Hz) , 1. 66 (6H, 
m), 1. 8 3 (2H, qu, J = 7. 4Hz) , 2. 0 2 (2H, m) , 
2. 48 (3H, s) % 2. 78 (1H, m) , 4. 34 (2H, t, J = 
5 7. 0Hz) % 4. 4 1 (1H, m) , 7. 16 (1H, d, J = 9. 0 
Hz) % 7. 30 (1H, d, J = 9. 2Hz) , 7. 94 ( 1 H, s) . 

mMm6 7 8 

cis-4- [ ( 2 - ^f/l/- 4 - ^ f 2 H-^ y^/wv- 5 ir 

10 1 H — NMR (CD3OD) 5; 0. 95 (3H, t, J = 7. 4 

Hz), 1. 31 (2H, six, J = 7. 5Hz), 1. 67 (6H, 
m), 1. 95 (2H, qu, J = 7. 3Hz), 2. 02 (2H, m) , 
2. 43 (3H, s) , 2. 8 (1H, m) , 4. 39 (2H, t, J = 7. 
2Hz), 4. 40 (1H, m), 7. 12 (1H, d, J = 9. 2Hz), 

15 7. 37 (1H, d, J = 9. 3Hz), 8. 12 (1H, s) . 
MMffl 6 7 9 

c i s-4- { [4-^^vV-l- (2, 2, 2-MJ7^tn^f;V) -1H 

1 H — NMR (CD3OD) 8 ; 1. 67 (6H, m) , 2. 05 (2 
20 H, m) , 2. 5 0 (3 H, s) , 2. 7 9 ( 1 H, m) , 4. 4 6 (1 
H, m) , 5. 1 2 (2H, q, J = 8. 8Hz), 7. 23 (1H, 
d, J = 9. 0Hz) , 7. 38 (1H, d, J = 9. 2Hz) , 8. 07 
(1H, s) . 
HJfe#iJ 6 8 0 

25 cis-4- 1 [4-^f;V-2- (2, 2, 2-^)7/^^^) -2H 
-> f >V- 5— iw] ^n^f>7$y 

1 H — NMR (CD3OD) 6 ; 1.66 (6H, m) , 2. 03 (2 
H, m) , 2. 4 4 (3H, s) , 2 . 7 7 ( 1 H, m) , 4. 4 4 (1 
H, m) , 5. 20 (2H, q, J = 8. 6Hz) , 7. 20 (1H, d, 
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J = 9. 3Hz) , 7. 43 (1H, d, J = 9. 4Hz) , 8. 26 (1 
H, s) . 
H»J6 8 1 

cis-4- [ (3-/0^-4-^^- 1 H — (y?y*— /P-5 — ( JV) Or 
5 is? v^*y-l/T *><D&J$ 

(a) 2- {cis-4- [ (3-:/cr^— 4-y^vl— 1 —t h7t Rd — 2 

;W -1H- 4y4ls?y—A'-l % 3 (2H) 
HJfef!) 6 7 4 c i s-2- [4- (4-^f;l/-lH-^y^/-;i/- 

10 5— <Astt*s) S^P^f-fAO -1H-- T y-f ^K-;V-1, 3 (2H) - 
(375mg, 0. 999 mm o 1 ) ©^fy (3ml) mttt^ 2 
N-jJcBWfctf- h y y A 7 X^ ( 1 . 5ml) %toz_tz 0 7jC^T^ (36^ 1 , 
0. 6 9 9mmol) <D 2 N-7«^ b V V &7&feWL ( 1 . 5ml) fcin*.. 
2I^M*Oll*-CjJH*L*:. ^fD^«7jc^hy V&imWL (5m 1) £#Dx. 
15 T^y/ — 7l^*^lCj;t9 7k^^*L^: 0 ai^y-yi, (3 0ml) joctt/p - hA- 
ni^^^v^— 7KfP#J (3 8mg, 0. 2 0 0mmol) *M^XW%mM\s 

tc 0 2mm&p- h^yx/i'^w— amm a 5 2mg, 0. so 

20 mm^^VtCo (5ml) £2JD*L N $bt2H 

- 3, 4-^t Kn t*7y (140/» 1, 1 • 5 3mmo 1 ) , p - Y)V^-^^ 
(38mg, 0. 2 0 0mmol) ^BitllfWUc. 

^=4 : 1) (CTMMi--5r.<!r^J;i9 2- {c i s-4- [ (3-^n^-4 
25 -y^-l-x h^t Kn-2H-t°^^-2— T/U—IH— Y^^y^/l— 

5 — f/^) ^-^■v/] z/9 u^x/jv) - 1 h-^t y-r 1 , 3 (2 

H) -v^V (1 6 2m g, 3 0%) £#fc 0 

(b) c i s-4- [ (3-yn^--4-y^-lH— f^/->-5-> f 
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2- {cis-4- [ (3-^D*-4-^f;l/-l-7b7t: Kn — 2H — 

- 1H — ( yjlsyy—fr-l, 3 (2H) -^y (15 4mg, 0. 2 8 6 
mmol)^Dn^«(7. 2ml) KM)7^tng^ (1. 8 
5 ml) £Jn&T^fcTlB#|l§®#Lfco l&fnSW7KfcT^^Jh U 

*»£^fetfc 0 crt3 0%^W^y-x^y^M (10ml) Sr*p 

(^np^V^;- ;V/Ty^^T7X= 1 0 : 1 : 0. 1) KlTffifSi 
c i s -4- [ (3-^^-4-^^-^-^^^ 
-5->f/V) tti/] '^n^fi/7$y (70mg, 75%) £#7c 0 
1 H-NMR (C D 3 OD) 6 ; 1. 7 1 (6H, m) , 2. 06 (2 
H, m) , 2. 6 9 (3H, s) , 2. 9 3 ( 1 H, m) , 4. 4 4 (1 
H, m) , 7. 19 (1H, d, J = 9. 0 Hz) , 7. 29 (1H, d, 
J = 9. 0Hz) . 
MMM6 8 2 

4 -^fr- 1 H — f ^W—As- 5 /MP^jfc 

(a) l-fh7t Ka-2H-t°7y-2-^;V-5- (xhytKP-2 
H~ V- 2 — - 4 - tf-zl'- 1 f AsO&jfc 

H»!]6 0 7 (a) 4 - ^P^t- 1 -7 b 7 t Kn - 2 H - 1°7>- 2 - ^f/l' 
-5- (7 h 7 t Kn - 2 H - If 7 2 -- f -1H-^V^/-;1/ 
(2. OOg, 5. 25mmol) % h ] J ~f V-Aft? ( 1 . 83g, 5. 
7 7mmol) s RXfi s fl^7^ ( hV 7 =.—Asib* 74 V) a'7v?!)A (6 
0 6mg, 0. 5 24mmol) ©I^fef/Vxy (26. 0 m 1 ) «f "C*Pffe 

5i^T, 5i^M«tW«^bfc. 7f7^7 (hVy^-sisfcxyjy) 

A (202mg, 0. 171mmol) *aiiDL*PfteBtT* bfc 3l$M«fflai 
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k Kn-2H-^7>'-2— f/U-5- (fF7t Ko-2H-t 0 7^-2— T 
71^^) - 4 - tfxvW- 1 H--T ( 1 . 3 5 g , 7 8%) £#fc 0 

(b) 4 - xf yi/- 1 - f h 7 t Kn - 2 H - 1°7>- 2 — f ;W 5 - (7- h 
5 7tKD-2H-t°7y-2-^;^» -lH-^y^/-;KD^ 

1-Tf7t Kn-2H-k°7V- 2— f^-5- (rh7k Kn-2H-fc° 
7^-2 — f/Kfr^) ~4-tf-7V- 1H — f >¥y—/l> (1. 3 5g, 4. 
1 lmmo 1) (Dmm=^^ (40ml) W^l 0 %-^7 v>!7 A/^-^V 

(5 0%^tk^j, 5 0m g ) z*m^m^T, m&ftj£x*6&fTmwvtco 10 

10 %-^ 5 7^7A/^> (5 0%^7k#J, 6 7 0mg) S:igJDL£bfc:i. 5 

i^-l-ff7fc Ka-2H-t°7^-2— f/U-5- (fh7tKn-2 
H-^7^-2— -lH->fy^-^(l. 41g) %ntc 0 

(c) 4 -xf l f 5 - 

15 4-xf;l/-l-7f7tKo-2H-t 0 7^-2-^^-5- (ff7t K 
a-2H-t°9^-2--f/V^V) -lH-^fyy^ (1. 4 0g) £x 
h7tKP77>' (5. 0ml) (2. 5ml) ©UMI^fclil, h 

y7;^«(10. 0ml) SrJP^fi"T?2. 5$?mi%UmWLtc 0 2N- 
h y *-Mn?*3ftJU ^^^^tHtTil7«^^^!7^T^ 

20 L N iftEaMitra^M(jSr#*:. ^^7^Dvf^7^ 
(7np*;l/A/^xWgffi) U 4-x^v-lH-^^/- 

/I/-5-t-/K3 14mg, 4 7%) bT#fc„ 
'H-NMR (DMSO-d 6 ) 8 ; 1. 15 (3H, t, J = 7. 4 
Hz) , 2. 80 (2H, q, J = 7. 4Hz) , 6. 92 ( 1 H, d, J 

25 =8. 8Hz) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 92 ( 1 H, 
s), 8. 7 2 (1H, s) , 12. 69 (1H, br s). 

mmu o 7 <Djjmz.mcx%.fc&ftJz\,\ siTK^-rmmme 8 3, 6 8 4 
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^»!|6 8 3 

1 H — NMR (CDClj) 8 ; 1. 30 (3H, t, J = 7. 5Hz) , 
1. 6 5- 1. 7 7 (2H, m) , 2. 0 0-2. 0 7 (2H, m) , 2. 
5 66-2. 75 (2 H, m), 2. 98 (2 H, q, J = 7. 5Hz), 3. 
14-3. 21 (2H, m) , 4. 23 (1H, m) , 7. 12 (1H, d, 
J = 8. 8Hz) , 7. 26 (1H, d d , J = 8. 8, 0. 92Hz) , 
8.0 6 (1H, d, J = 0. 9 2Hz) . 

$mm 6 8 4 

10 5- <As**?*/) -4-if/l'-lH-^^Wl' 

l H — NMR (CDC 1 3 ) 8 ; 1. 28 (3H, t, J=7. 5Hz) , 
1. 54-1. 67 (1H, m), 1. 82-2. 20 (5H, m) , 2. 
82-3. 12 (6 H, m), 4. 4 5 (1H, m), 7. 0 7 (1H, 
d, J = 9. 0Hz) , 7. 24 (1H, dd, J=9. 0, 1. 0Hz) , 

15 8. 05 (1H, d, J = l. 0Hz). 

mmme 8 5 

4 — Y y :/n tfVv- 1 H-^T >'# h y—/i'- 5 -;<}— /KD£-J& 
(a) 2- [l-7f7tKP-2H-t°7V-2-^;W5- (xh^tK 
n-2H-h°7^-2—f/V^v-) -lH-^y^/'-/U-4-l'^] 
20 ^-2 /V(D^^L 

HJSM6 0 7 (a) 4-7'a^-l-f h7tKn-2H-^7y-2-^;l' 
-5- (T h?Z Kn-2H-t°7y-2- f^^rv') -1H — (1/?*/— )V 
(3. 81g, 10. Ommol) ©7f7t Kn77>' (5 0ml) 
7 8°ClC^£PU 1. 5 7M n-^/uy^VJ* (7. 64ml, 12. 0 
25 mmol) £?&TLfc 0 3 0^ - 7 8°C-C#M N Ti? h > ( 1 . 10ml, 
15. Ommol) £}iT 1-78 t"? 1 BtP^ft^ Lfc„ -?#ig. U 



WO 02/100833 ^ ^ PCT/JP02/05609 

326 

a- (^^y/mm^^mm) t^m 2- [i-Th7t kp-2h 

(t h 7 1 Kd - 2 H - k 5 7 y- 2 -^f Wi/) - 
1H-- fy^y*-;U-4-^;V] 7*0^- 2-^—^ (2. 4 6g, 6 8%) 

5 (b) 4-^y7otVl/-l-7f7fcKP-2H-fc°7>'-2-^/V-5- 
(7h7tKn-2H-t°7>'-2-^;^v') -1H-- f^y*— 
4— f y7°nlf/V-l h7t Kn-2H-fc°7y-2 — ( A>— 1 H — 
;V- 5 /UO^J5fe 

Ix— 7K2- [l-7h7t Kn-2H-k°7>-2 — 5 - 
10 (7h7tKn-2H-t e 7^-2— fWV) — 1 H — -f l/tf^J—jV— 4 — 
-Y/i/] 7°n/N°;/- 2-^"— ^ (1 . 9 2g, 5. 3 3mmol) Ox^;^ 

(26ml) mm^l 0%-'* 1 7i?$J*/jJ—tfl<' {50%^?m, 1. Og) 
ZMx., 6 0°C, 3 O^.j£©7K^#iaMT^5 0#rpm#Lfc o ir?^ y 

15 o^h07^ (^f-^/I^^/1-T'^m) 4-^y7°n 
t>-l-rh7t Kn-2H-t°7^-2— (rf7t Kn — 2 H 
iJVJr^i/) -lH-fy^/^ (3 0 1mg, 16%) , R 
Tfs 4-^y7°n tf/l'- l-7f7t Kn-2H-t°7^-2— f^-lH— f 
y^i/-yl— 5 -tf— A> ( 5 8 6 m g , 4 2%) £#fc 0 

20 (c) 4— f y^nfcVl^-lH — OPS— A'-5-^-/W7>£j& 

4-^y7nhW-l-7h7k Kn- 2 H- 2 — f/U- 5 - (x h 
7tKn-2H-lf7y-2-^;Vt^» -lH-^y^v (301mg, 
0. 8 7 lmmo 1) „ Rtf s 4 —4 V 7°n 1 -x h 7 k Kn — 2 H— fc° 

7^- 2 - 1 H-^ 5 - t-^ ( 5 8 6 m g , 2. 25 

25 mmol) ©i^^nn^y (26ml) MCIT, hy7;l/to^ 
it (6. 5ml) &Jq£M"T?4l$mfiaM#L;fc. ftl&^TVl'-TMfr&LTffi 

(^nn*M/^xfKfffi) TifMU 4 — f V 7n fcVl/- 1 H- 



WO 02/100833 ^ ^ PCT/JP02/05609 

327 

A Z/#^-)\s- 5 -ir-JV ( 4 3 0 m g , 7 8%) £^§7cl 0 
1 H — NMR (DMSO-d 6 ) 8 ; 1.48 (6H, d, J = 7. 2 
Hz) , 3. 59 (1H, sep, J = 7. 2Hz) , 6. 95 (1H, d, 
J = 8. 8Hz) , 7. 20 (1H, d, J = 8. 8Hz) , 8. 16 (1 
5 H, s) . 

mWMS 4 0(a) t:i2iirC£j&£?TftV\ OT^1-^W!)6 8 6~6 8 9 

<Dib&%)$:itj$.Lti 0 tctcL^mme 8 5-C#fc4— r y^a tr^-iH—o- 

mmm 6 8 6 

10 trans-3- [ (4 — f V 7°n 1 H — < l/flf— )V- 5 — < )V) 

IR (neat) cm -1 ; 2933, 2866, 1230, 943, 91 
4. 

Hm#l6 8 7 

15 c i s-3- [ (4 -^y 7 e obf^-lH--f y^/—Jl>- 5 -4 M ***/\ 

IR (neat) cm" 1 ; 2 9 3 1, 2 8 6 2, 1 2 2 1, 1 0 3 0, 9 
4 1, 9 0 8. 
mMM6 8 8 

20 trans-4-[ (4 — fy/Df;I/-lH — f V#^S~ A— 5 -^/^) ^ 
$/| n^iJ-^T^ ^ 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 4, 1 2 2 5, 1 0 4 5, 9 
4 3, 9 0 8. 
mM&l 6 8 9 

25 c i s-4- [ (4-^y7°ntVV-lH— ( >yy—;l>- 5 -4 M 

IR (neat) cm" 1 ; 2931, 2866, 1223, 1036, 9 
3 9, 9 0 6. 

mmme 9 0 
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(a) l-fh7t Kn-2H-t°7>--2-^yl—5- (rF7t Ko- 2 

h- t°7 ^- 2 — r /v^-^-^) - 1 h— w^s—jv- 4 -^a^- m; ^ 

^WJ6 0 7 (a) T#£:4-;/n^- 1 -7h7t Kn — 2 H — \fy 2 
5 -^A— 5- (fh7tKD-2H-t°7^-2-^/V^i/) -lH--f^ 
i/— 7V (763mg, 2. 00 mm ol) , 3 V\\M (I) (76mg, 0. 4 
Ommo 1) % i/TWbt-h 1 ; (4 1 2mg, 8. 4 Ommo 1 ) x £t>\ 
7f7^ ( M; (2 4 0mg, 0. 208 

mm o 1 ) (DU^^ti \?j!r- MIA' (10. 0ml) ^TrjJDll&t^T 1 6 B# 

mzMm^xm.±^^mco ^^y^7A^n-7f^77^^ 
v^/&m^/i'X*mm) xmmu 1 -x b ^ t ko - 2 h- t o ^ 2 — r 

71—5- (T h?Z Kn-2H-fcf7^-2— f;!^^) -1H-^^/- 
15 A— 4 -7J A^~ h y /i/ ( 2 5 4 m g , 3 9%) §r#fc 0 

(b) 5-t: Ko^i/-lH— O^y— A— 4 -TJ/l'/tf- h y A- 

1 -x h7t Kp- 2H-fc:°7>'- 2--f A—5- (7h7t Fn-2H-fc° 
y>-2-- <}Vjr5r*s) -lYi—i^f-J—fr-A-tijVifs-YyjV (2 2 7 
mg, 0. 6 93mmol) O'^BD^y (6. 5ml) »MJ7;^ 
20 a mm ( 1 . 5ml) «rgjfi"C$RT U £ b Kilt 1 . 5 ^IH^j^JK* Lfc 0 

7V-T^tB) T**»W L5-tKn^>-lH—f 4 -#7l^- h y A- 

25 ( 1 0 8 m g , 9 8%) £#fc 0 

IR (neat) cm -1 ; 3 4 0 4, 2 2 2 4, 1 1 4 7, 9 3 7, 9 2 
8. 

0 7 <Djjmz&CXBU&&?Tto\ &Tfo7Fi-mMffl6 9 1 <Dft&%Q 
tfc 0 fcfc LH»J6 9 0 -CWc 5 - t KtJ 1 H-J -y^j—jv- 
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9 1 

5- (Tif^°>-4 — (Astt*s) -lH-4^^^—^-4-^JJ^=-hV^ 
IR (neat) cm -1 ; 2 9 3 3, 2 2 1 1, 1 4 9 5, 1 3 1 3, 1 
5 2 4 6,9 3 1. 

MMM 6 4 0 ( a ) £2p D-CKJ&£?T&V\ ^T^l - *!^!] 6 9 2-695 
<Dik£%)*&J& LfCo fcfc LHWJ 6 9 0 T*#fc 5 - b: Kn 1 H-- - f ^ 

V-fr- 4 y jis%j%mz%^tc 0 
MMffl 6 9 2 

10 trans-5- [ ( 3 -T $ 7 ^ P-^vvV) ^-^i/] -lH-^>^ 
^-4-^7/^— h y/ix 

IR (neat) cm" 1 ; 2 9 3 3, 2 2 1 8, 1 4 9 7, 1 3 0 8, 1 
2 4 0,94 1. 
MMffl 6 9 3 

15 cis-5- [ (3-7^;^o^^) ir^r^ -lH->fy^/-;V- 

IR (neat) cm -1 ; 2 9 3 5, 2 2 1 6, 1 4 9 7, 1 3 1 1, 1 
2 4 2, 9 4 5. 
mifcm 6 9 4 

20 trans-5- [ (4 -T 5: J is? n^i/jV) -lH-^y^/- 

IR (neat) cm -1 ; 2 9 2 2, 2 2 0 8, 1 4 8 9, 1 3 1 3, 1 
2 4 8, 9 3 5. 
MMM 6 9 5 

25 cis-5- [ (4-7^;^p^V) -lH-^f 

4-^^fc b y ^ 

IR (neat) cm -1 ; 2 9 2 5, 2 2 1 3, 1 4 8 7, 1 0 5 3, 1 
Oil, 9 3 0. 
H«!l 6 9 6 
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nsfe^j 6 9 1 x#fc 5 - (T-t?/-?>-- 4 — r/^=^ix) - 1 h— r j^v— a* 

-4-^7^#~hy^ (9. 2mg, 0. 0 3 6 mm o 1 ) (D t $ J — JV 
5 (2ml) ^^Tkm^y^A lOOmg) £^&X«jnU *P?» 

2 8 %T^-T7K T^ttJ) Xfj|§gL5- (T^^-4— -1H 
— T >?*S—/U- 4 A'tfdMJ- 5 K (2. 5 m g , 2 5%) &#fc 0 
10 MS :m/z = 2 7 5 (M+ 1 ) 

§£»ij6 9 6<£#te^mCT®&£fT&V\ «T^-f-HJfeM6 9 7 <D4k&® 

mmm 6 9 7 

c i s-5- [ (3-7^^o^v';l/) Hr* 9 S\ -lH-fy^-;l'- 
15 4-^7^>ih^K 

M S : m/ z = 2 7 5 (M+ 1 ) 

mmme 9 8 

2- [4- [ (4-7* f^>-lH->f^/^-5- f/U) S^P 
-1H-- fy^yK-^-l, 3 (2H) -i?*W&J& 
20 &3fcT\ ^WJ3 8 5 (b) «2- (4-t Kn^^o^u) - 
lH-^y^yF-zV-l, 3 (2H) -i^^ (1. 2 3g, 5. 0 1 
mmo 1) , MMM4 6 9f#fc4-^ h^>-lH-^^/>-;V-5-^ 
/MO. 9 0 6 g, 5. 52mmol) i: 9 

fvl/***?^ (1 6 1 g, 6. 0 2 mmo 1 ) % Yj^> (20ml) XSNPP 
25 U 5I^M*Df»3K«Lfc. IfiCItt, S^^TKi 1 N h y ? A 

h/voc^ji^^^r, ffifM8fi3kxifci*fc % «i7k«fflfe^^'>!>A«rJo>txft 

itiibX«JETX^Sr@*i-5^X#fc»«^^«r, ->!I*^*7A 
^Dvb^77^ (n-^1f>/f^^^vV=2/l, l/lX&tH) X*& 
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SSfcfTSrfc-e, 2- [4- [ (4-^ h^>-lH-f^^-5-f 
AO v'^a^v^/V] — 1 H — i Is K— /I/— 1 , 3 (2H) -v^ 

y (1. 2 9g, l$6 6%) £#fc 0 

IR (neat) cm -1 ; 3 3 7 3, 2 9 4 9, 2 3 6 0, 1 6 9 7, 1 
5 5 0 8, 1 3 7 5, 1 3 5 0, 1 2 3 8, 1 2 1 9, 1 0 7 6, 1 0 3 5, 1 
0 18. 

WMfcMMffl 3 8 5 (b) Tffctrans-2- 

-lH->fy>f>K-^-l, 3 (2H) -i^VSrffi^T, HJ£0iJ6 
9 8©^:?CT^^!tV\ Hifc#!l6 9 9(D{b^^^tfCo 
10 SfeJfi^J 6 9 9 

2- [cis-3- [ (4-^ 1 H-^y^/-^-5-^/V) 

S^n^3r$/yl/| -lH-fy^yK-/V-l, 3 (2H) 
IR (neat) cm -1 ; 2 3 5 8, 2 3 4 3, 1 7 0 1, 1 5 0 8, 1 
3 7 3, 1 34 9, 1 2 2 8, 1 0 8 7, 1 0 3 3. 
15 MMW 7 0 0 

N- [cis-3- [ (4-^ h*is- 1 H-/ JV- 5 --f/V) Jr* 

iy^xz^i/jU] -n, N-^^7?y« 1 j&ifef&O^ 
S*Ts HJ^J 5 8 3 T'ifc cis-3-[(4-> h *is- 1 H-«( 
jV) is? n^Mf-VTS > (lOOmg, 0. 383 

20 mmol) t 3 6 %-*;l/A7/Vf t K ( 1 6 0 m g , 1. 9 1 mm o 1 ) £X 
•feh^MJA- (2ml) h*9J—fl' (2ml) tOHSjSU Iffl"C2 0^l#t % 
v-Ty7K^*^^MJl7A (4 8mg, 0. 7 6 5mmo 1) btftit (0. 
2ml) £#0;!, £»-C5B#Mi«*Lfco Mlc^pn^M^Dxtt^U 

V!J*W5A^n-7 np*M/> ^7— /t/= 2 0/1, 

^Dn*;VA/^^y-yl//TV^--T7K=2 0/1/0. 1 Titi^ 

drf-^I^P^T^#^, MST-e^^*-T-5*T\ N— [ c i s — 3 — 
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[ (4-7 ] N ^ iy _ 1 H-^^^y*-^-5-^yv) i/tu^*i/jv) 

— N, N-S?>f-/U75y« l&Bftfc (4 3mg, i&^3 4%) £#fc 0 

IR (neat) cm -1 ; 3 6 0 0- 2 1 0 0, 1 5 0 8, 1 3 8 0, 1 
3 5 2, 1 2 3 0, 1 0 8 9, 1 0 3 5, 9 6 2. 

5 mmm 7 0 1 

N-^/U-N- [c i s-3- [ (4-7 N^v--1H— 0-^^-/1—5 - 
yv) =s$v^-5r*s;V\ T$>" litffifeift©^ (a) N- [c i s- 

3- [ (4-7 hdf-v'- lH-^y^-;V-5- f/W) ^v^l ^n^3-> 

10 M*Tx Hlfe^J 5 8 3 T'#fc cis-3- [ 1 H-W 

-vV-5— f^) *-3rS/] ^oa^7^ (lOOmg, 0. 38 3 
mmo 1) £N, N-^f;^;VAT5 K (3ml) fcSSBSU ftlfe (2 5 
Ml, 0 . 421 mm o 1 ) t b U ^JVT ^ (107/il, 0. 765 
mmol) Sr^T^ icV^T 1 -ai^/U- (3- ( 3 ' - v>7 ^-JVT ^ 7 Zfn 

15 tf/l/) ii^ 9 M 5K-1 Ifti ( 8 1 m g , 0. 421 mm o 1 ) il-fc K 
n^yyMJT^-^ (5 7mg, 0. 4 2 1mmol) <£riD;lT % 
2 l«P|BHWU/t. • 

1 N-jkHflrt- h P !>^7k^^D^T 3 0»i ftSfc^^"C3 Ulttffl U 

A^n-r h^77^- (n-^^f-^/S^St^^vl^ 1/4 n d^/PA/^ 
^ 7-/1—1 O/lTittB) T*fHRfcfr5 wfcT, N- [cis-3- [ (4- 

$ K ( 1 0 6 m g , J&¥ 9 1 %) &#fc e 
25 (b) N-^A'-N- [c i s-3- [ (4-7 h^v'-lH — f 7*— /V 

- 5 n^-yjv] r ^ V • 1 

IiT^ N— [c i s— 3— [ (4—7 F^-lH-^^y-;V-5 — f 
;l<) V^n^->] 7tf7$K (106mg, 0. 349 

mmo 1) Th7t (5ml) t?*#U Tk^f-fk y 7" * AT/US =. »7 
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A (27mg, 0. 699mmol) SrJtljSL ^©^4^KiDfS!i3S«fET"e^ 

*?fc£L*t\ M?:7 h 7 t Ko 7 7 tt, tK (6 8m 1) £*P;tT 

i^l, 4N-7K^b-7- h y i}J>*mWi (68/il) t7k(200Ml) ^Dx. 

*^7A^o^b^77>f- (Ti? hnby/V/T^-T7X= 1 00/0, 
1 0 0/2, 1 0 0/5-CttB) XmU^ffot^ jyfv&VT^-MZ. 

mmL4N-mm/i?**y-ismm*tox.x, mm&mirz>^bx\ u-^jv 

-N- [c i s-3- [ (4-7* h^rv'-lH-'fy^- 7l/- 5-^71/) ^ 
10 $/] v^n^^R] TSl" (40mg, ©35%) £#fc 0 

IR (neat) cm -1 ; 3600- 2300, 1583, 1508, 1 
452, 1382, 1350, 1228, 1 0 91, 1036. 

•$mm7 o 2 

N— [c i s— 3— [ (4—7* 1 H--( ly^y—JP- 5 M i>r*c 

15 i/\ is? v^isjU] -N-7°nt>7$>(DM 

(a) N— [c i s-3- [ (4-7* b^v'-lH-^^T'^- 5--f^) 

MfT* JUfe#l5 8 3Tr#fcc i s - 3- [ (4-7* h*^- 1 H-> f 
ttiS] S/fu^y-l/T^ls (lOOmg, 0. 383 
20 mmol) £N, N-^fMM7$K (2ml) fcll^U 7*0^7® 
(31/il, 0 . 4 2 1 mm o 1 ) t hV =r.f-^T 57 (107^1, 0. 76 
5mmo 1) %Mx.X, m^Xl-^f-JU- (3- (3' -^W^/T'n 
tf/^) ft/V^M $ K • 1 (81mg, 0. 421mmol) bl — th' 

uZci/^Z/i/ Y V T)/—J^ (5 7mg, 0. 421 mmol) SriDxT, gjfi-C 
25 2 4B#K«#Ufc 0 TkSrJflfcT, g^m^^7VT3lHlttmU f^^7Wi££;b 

flETt?»jKSrS*i-5*-C#^*ai»^S:, > y 77 t 3 ;^ 7^n-7F^7>f 
- (^opW/^Z-^IOO/O, l 0 0/2-CigtH) •c#»»Srff5 
CK\ N- [cis-3 - [ (4-^ lH-^^^-5->f 
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)X>) Or**/] v^o-^vvl/l -fu^yr^ K (1 4 1 mg, Wl 1 6%) £r 

(b) N- [cis-3- [(4-^ h^f-i/- 1H-- fl/tfy—fr- 

5 SUIT. N— [c i s — 3— [ (4—^ 

/V) tt*S] v^n — dri//V] K (14 1mg, 0. 4 44 

mmo 1) 7h7fcKo77^ (7ml) T*^S?U TK^bU 
J* (84mg, 2. 22mmol) 2 ^mJDfOBlET^W^ Lfc 0 

7K^^UT, M^7h7t: Kn7 7ytfl^U, tK ( 8 4 // 1 ) ^P^T 

jjfjV-fry&fw Vy=77j— (T± b~ hV /U/T>-*~T7k= 1 0 O/O, 
1 0 0/2, 1 0 0/5T« X-mmZftS ^tX\ N- [c i s - 3 - 

15 -N-^nfcVKT^ (57mg, l|»4 2. 3%) %m&*-^t UT#fc 0 
IR (neat) cm -1 ; 2 9 3 3, 2 8 5 6, 2 3 6 0, 1 5 0 8, 
1 3 8 8, 1 3 4 8, 1 2 1 8, 1 0 9 5, 1 0 3 4, 9 2 0. 

M7 0 2 (a) o»$cts^^v\ ^TK^i-mmm7 0 3, 7 

0 4©(bi^£^Lfc o 
20 HJS^J 7 0 3 

N— [c i s— 4— [ (4—^ b*is- 1 H-4 fr- 5 — (M isr^r 

IR (neat) cm -1 ; 3 2 4 1, 2 9 4 4, 2 3 5 8, 1 6 1 6, 1 
5 6 0, 1 5 0 6, 1 4 0 0, 1 3 3 6, 1 3 2 5, 1 2 5 7, 1 2 2 5, 1 1 
25 24, 1101, 1039, 941, 908. 
%W\ 7 0 4 

N— [c i s - 4 - [ (4-^ 1 V^V-;V-5--f/l') Jr* 

*/] is? n-^v'/V] ^n^VT^ K 

IR (neat) cm -1 ; 3 3 0 0- 2 7 0, 2 3 6 0, 1 6 3 7, 1 



WO 02/100833 




5 0 6, 1 3 4 0, 1 2 5 2, 1 2 2 7, 1 1 2 0, 1 0 9 5, 9 2 9. 

**«7 0 2 (b) <Dj?&iz.mcxBu&&ffi'\ sxTiCTF-rmmm 7 0 5©ft 

^fc&^bfco iS.U MMM7 0 3f#fcN- [c i s-4- [ (4-^h=¥ 
V-1H-- f V^y-^-5-^f/V) d-^fS/] v^n^^>/l/| 7"feh7$KSr 

7 0 5 

N-i^yV-N- [4- [ h^-lH-^^/- Jl>-5-4A>) * 

IR (neat) cm -1 ; 2 9 5 0- 2 3 0 0, 1 4 9 5, 1 3 5 0, 1 
10 2 9 0, 1 2 2 5, 1 2 0 9, 1 0 2 1, 9 7 0, 9 2 3. 

n«j7 0 2 (b) <Dj3mzLmcx&m*ft\,\ ur^-t mmm 7 0 6 <ovc 

Lfc 0 {fiU HIi7 0 4t#fcN- [c i s-4- [ (4-pJ h^r 
^-lH-^fy^- ^-5 — f/l^) ^v'] n^3^>/l/| 7°n^^T$ K 

15 H»] 7 0 6 

N— [4- [ (4-^f^>-lH-^fy^/^-5 — f/W) $/^n 

IR (neat) cm -1 ; 3 1 5 3, 2 9 3 1, 1 5 0 6, 1 3 4 8, 1 
221, 1091, 939. 

20 mmm 700 <D^m^mcx^^^\ ^n^-rmmwi 707 mk^m* 

&f$Ltc 0 {fib, il^5 8 5t*#fcc i s-4- [ (4-^ f^>-lH — ( 
^Jfefll 7 0 7 

25 N— [4— [ (4-t< h=¥v^- 1 H-^r^^/— /l^-5— T/P) tti/] i/fu 
-N, N-i^^7$y 
IR (neat) cm -1 ; 2 9 4 0, 2 6 5 1, 2 3 6 0, 1 4 9 8, 1 
3 8 7, 1 3 5 1, 1 2 3 2, 1 0 3 3, 1 0 1 8, 9 3 3. 
HJS#ij3 9 1 (DjjmzmZXfcfo%'ff\,\ £XTfc7jk-f-mM&\7 0 8~7 12© 
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^t)^^ufc 0 tztcu mmm4i ltiifcc i s -3- c u-^^- 

mM®\ 7 0 8 

N— { c i s — 3 — [ 1 H-^ y^-yv- 5 - ^^) 

5 ^n^/W ^V7^F 

IR (neat) cm -1 ; 3 2 7 8, 3 1 7 8, 2 9 4 8, 2 8 6 5, 1 
6 3 3, 1 5 4 2, 1 5 1 3, 1 2 1 4, 1 0 8 5, 9 54. 
MMM 7 0 9 

N— {c i s— 3— [ /V- 1 H-^f y^/-;V- 5 - ^f^) Jr*^ 

10 V^n^vvW ^^yj^ K 
jfifc^C : 1 9 0~1 9 3^ 
HflgflO 7 10 

N- {c i s-3- [ (4-^f/l/-lH — As- 5 — f/iO 

15 : 2 4 2 ~ 2 4 4°C (#$9 

HJfc^J 7 11 

N- (cis-3- [ (4-^/V-lH — r^^y-^-5-^f^) *dp-i/] 

IR (neat) cm -1 ; 3 2 9 7, 3 1 7 2, 2 9 4 0, 2 8 6 5, 1 
20 627, 1540, 1083, 950, 694. 

w&m 712 

N~2~, N~2~v ? ^^-N~l~- (cis-3- [ (4-^f^-lH 

IR (neat) cm -1 ; 3 2 8 6, 2 9 5 0, 2 8 1 5, 2 7 6 5, 1 
25 646, 1525, 1513, 1216, 1085, 952. 

mmms 9 9<D%m&mcxB.j&&ft\,\ uT^tMMM? 1 znw&m* 

&m\^tc 0 fetch, »l7 0 8f#fcN- (c i s-3- [ (4-^/1—1 
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7 1 3 

c i s -N-y^jV- 3 - [ 1 H — i )V) Jr 

IR (neat) cm" 1 ; 3 2 7 0, 2 9 3 7, 2 8 5 8, 1 5 1 7, 1 
5 20 9,93 9,792. 

-a-J&LfCo fcfcU llJfe#l7 0 9TWcN- {c i s-3- [ 
10 7 14 

c i s-3- [ ( 4 - ^ f ;V- 1 f 5 -^/l') -N- 

IR (neat) cm -1 ; 3249, 2929, 2863, 2761, 1 
51 7, 122 0, 1091, 937 cm -1 . 

15 mmm 399 (D^m^.mzx^^n^\ ur^-rmmm 7 1 5 <r>\\^m^ 

•£j&Lfco fcfcU ^»J7 1 OTWcN- {c i s-3- [ (4-^5^-1 

mfomi 1 5 

20 c i s-N- (v^n^^/W^/V) -3- [ (4-^f;WlH — 
—^-5-^^) t^fv'] ^^D^^rf-yT5: ^ 
: 1 4 0~1 4 2°C 

Hife#]3 9 9(Djimz.mZTR]&&ft\ f \ SX-r\Z.7jktMMM7 1 6©^#l^ 
^J&Lfc 0 fcfcU H3i#!)7 1 lT*#fcN- {c i s-3 - [ (4-^^Vl—l 
25 H — fWV— f^) i^n^i^W -<^XT^ KSri^^ 

Hit^J 7 16 

c i s -N-^i/vvV- 3- [ (4-^f;>-lH- <^£V— yV-5-^/b) 
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IR (neat) cm" 1 ; 3 2 5 5, 2 9 2 9, 2 8 5 4, 1 5 2 1, 9 
4 1, 7 4 6, 7 0 0. 

m&w 717 

c i s-N- (2-^n^;V) -3- [ (4-^f;V-lH-^fy^/- 

HJS#ij4 1 lfitc i s-3- [ (4-^fA-lHW^/^-5- 
^) ^n^fyr^ (lOOmg, 0. 40 7mmol) 

9 J —As (5m 1 ) »l:2-^Dn^yX7;l/7fc K (4 6 » 1 , 0. 4 0 
7 mm o 1 ) , mSt ( 2 3 n 1 , 0 . 4 0 7 mmo 1 ) SrAp*.£i&T? 3 
10 Lfc&> fflsg? (4 6/i 1, 0. 8 14mmpl) , 'W**W*tM)<? 
A (2 8mg, 0. 4 4 7mmo 1) Sr*Px.T 2 R^NJttfLfc. 

*W7A^DY ^^77^- (^ D D/ft/VA/;* * / — >l/= 3 0/1 T*^ 

fcH) ■eWSr fcfcJ:$. c i s-N- -3- [ (4 

-> f^- 1 H-^f y^y-;l/- 5 --T;^ ^n^^r^^T^^ (1 

0 0 m g , 6 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 9 3- 1. 0 2 (1 H, m) , 
1. 15-1. 31 (3H, m), 1. 69-1. 73 (1H, m), 1. 
86-1. 89 (1 H, m), 1. 9 6-2. 0 0 (1H, m) , 2. 26 
-2. 30 (1H, m), 2. 36 (3H, s), 2. 40-2. 48 (1 
H, m), 3. 72-3. 82 (2H, m), 3. 97-4. 03 (1H, 
m) , 7. 10 (1H, d, J = 8. 9Hz), 7. 20-7. 30 (3H, 
m) , 7. 36 (1H, dd, J = 7. 8, 1. 4 Hz) , 7. 52 (1H, 
dd, J = 7 . 6, 1. 7 H z ) , 8. 00 (1H, s), 12. 86 (1 
H, s) . 

mmm7 1 7 <D^mz.mcxRjt^m\ ^r\^-rmmm7 18-722© 

te3^£-8^Lfc„ fcfcU 3HWJ4 1 lTWcc i s-3- [ (4-^^U- 
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%7 1 8 

c i s-N- -3- [ (4 f-jv- 1 H — f 

5 f /V) ^DA^7^ 

IR (neat) cm -1 ; 3 2 5 3, 2 9 3 1, 2 8 5 4, 1 5 7 5, 1 
5 21 3,941,78 6. 

m&m 719 

c i s-N- -3- [ (4-^f;V-lH-^y^- 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 0-1. 0 0 (1H, m) , 
10 1. 12-1. 31 (3 H, m), 1. 68-1. 71 (1H, m), 1. 
84-1. 87 (1H, m), 1. 95-1. 99 (1H, m) , 2. 13 
(1H, brs), 2. 23-2. 26 (1H, m), 2. 35-2. 42 
(4H, m) , 3. 6 4-3. 7 2 (2H, m) , 3. 9 4-4. 0 0 (1 

H, m) , 7. 08 (1H, d, J = 8. 9Hz) , 7. 26 (1H, d, 
15 J = 8. 9Hz) , 7. 32 (4H, s) , 7. 99 (1H, s) , 12. 

8 6 (1 H, s) . 

mmm 720 

c i s-N- (2-p< Y**s<<^*JA') -3- [ 

20 1 H — NMR (DMSO-d 6 ) 8 ; 0. 9 2- 1. 0 3 (1 H, m) , 

I. 14-1. 32 (3H, m), 1. 69-1. 72 (1H, m), 1. 
84-1. 87 (1H, m), 1. 96-1. 99 (1H, m), 2. 25 
-2. 28 (1H, m), 2. 36-2. 45 (4H, m), 3. 62-3. 
71 (2H, m) , 3. 72 (3H, s) , 3. 96-4. 01 (1H, 

25 m) , 6. 8 4-6. 91 (2H, m) , 7. 15-7. 19 ( 1 H, m) , 

7. 09 (1H, d, J = 8. 9Hz), 7. 25-7. 29 (2H, m), 

8. 0 0 (1H, s) , 1 2. 8 6 (1H, s) . 
MM® 7 2 1 

c i s-N- (3-^ b*i"<>&A') -3- [ 
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IR (neat) cm -1 ; 3 2 6 1, 2 9 3 1, 2 8 5 6, 1 6 1 2, 1 
51 4, 1265, 941, 781. 

mmm 722 

5 c i s-N- (4-* h^^y^) -3- [ 

R£ : 1 6 4~1 6 6°C 
MMm 7 2 3 

4-/f-J^-5- [ (c i s-3-t°^y — (?Vi/^n^i/jV) Or^r 

10 V] - 1 H--T >-^y-/vco^ 

^iT^ ^»J4 1 ltllfcc is-3- [ (4 - / 1H-4 
ttis] ^o^fyT^ (lOOmg, 0. 403 
mmol) i: 2 5 % - ^;^;V7^7 1 K ( 1 8 7 m g , 0. 4 4 8 mm o 1 ) 

•ktvs-fr (iomi) \cm$\^ i?at*4o^m *s7 /■fcrnitfttm 

15 l-hVVJ* (51mg, 0. 81 5mmo 1) kW&t (0. 2ml) &Mx., £ 

20 -ts^Ktu-? YJfyyj- (7± h- h V /ls/7l/*r-7fr= 1 0 0/0, 10 
0/2, 10 0/4T« Tif^&tT? w£T\ 4-^^-5- [ (c i s 
- 3 - fc'^y ^y- 1 — i As*st u^i/jV) jf^S/] - 1 H-4 is?*/— A* 
(9lmg, 451^7 1 . 2%) ^6fe7W7^i:lt#fc 0 
IR (neat) cm -1 ; 3 1 6 7, 2 9 3 3, 2 3 5 8, 2 3 4 3, 1 

25 5 0 8, 1 2 2 1, 1 1 5 5, 1 0 9 5, 9 8 5, 9 4 1. 
MMffl 7 24 

cis-3 [ (4-y^-l-7h7t Kn - 2 H- 1^7^-2— < )V- 1H 
-41/?*/— A*- **is] ^n^fyT^O^ 

IiT> Hi£#J4 1 ltifcc is-3- [ (4-^f;>-lH-^y^ 
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sis- 5— tti/] ^P^fy7^ (500mg, 2. 04 
mmol) (10ml) fclKfflU 3, 4-^kKn-2H- 

k°7^ (2 05 ^1, 2. 2 4 mmol) £ p - h/l^^/l^V®? • fc°y 
^7A (5 1mg, 0. 2 0 4mmol) %1j\\tlX, ffil^X p - h-rt/cx^/u* V 
5 |fe • lTKfntJ (3 8 7mg, 2. 0 4mmol) ^0^fc o N-^^-2-t° 
ay^yy (10ml) £AD;t-a§$PU 7B#Nk 6 0°CT*3. 50#^ 

t 8 0°C-ei 0«m#Lfc o S^Ilt, 1 N-frmti- b V *>J±7kmWi$: 
JPxlT, ^on7ls/l,AT*2tH]ttt±5LfCo ^ n p *;VJ±m%&t>^Xfmiti&7kX 

fcftu m7mm^?*i/VJ**Mx.x&mm. mmLxm^rxmm^^-r 
io ^xmcmmmm^s ^p*«7^p-7h^77^- (^an*^/ 

/l^=2 0/1, ^0^/^;- /l^/T>' ; e^T7jc= 1 0/0. 
8/0. 1-r^tii) t?»»iSrfT5rt-e, c i s-3 [ (4-^^/V-l-xh 
7fc Kn-2.H-tf7^-2— fVP- 1H — /U- 5 — < ?V) ***/\ 
^o^fyT^ (6 0 2mg, W8 9. 6%) ^M^^Htito 
15 IR (neat) cm -1 ; 2933, 1504, 1222, 1079, 1 
03 9, 98 0, 912. 
&%087 2 5 

4-^^-5- C (c i s-3-trt3yi?>--l->f/V^^t3^^V) ^-^r 
'>] -1-Tf7t Kn-2H-t°7V-2— r/V- 1 H — ( V?V~—jV(D&J& 
20 iiT> 7 2 4 xmtc c i s - 3 [ (4 -*?yl/- l-rf7tKn- 

2H-fc°7y-2 — r^V-lH-^V^y— 71— 

t^7^ (lOOmg, 0. 3 04mmol) N - ^vVTir V T $ 

K (3ml) t^U 1, (36/jI, 0. 304 

mmol) kfcWtiJDVJ* (10 5mg, 0. 7 5 9mmol) %Mz.X, 8 0 

25 wi. 5&mmwL± 0 mu\cmLx, ?k&to%x?vvfcji>j*x2®&m^ 

M^^tt^ Y^yy^— (7 1 h =• Ml ;u/7 ^=7*= 10 0/0, 1 
0 0/2tM T^M^5^^T% 4-^^-5- [ (cis-3-fc°P 
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-2-^;V-lH-^y^/wl/ (6 4mg, 1&^5 5. 0%) SrfcfcJS-fe*— ^ 

1 H — NMR (CDC1 3 ) 6 ; 7. 9 7 ( s , 1 H) , 7 . 34 (d, 1H, 
5 J = 9. 0Hz) , 7. 10 (d, 1H, J = 9. OHz) , 5. 66 (dd, 
1H, J = 9. 5, 2. 6H2), 4. 04-3. 93 (m, 2H), 2. 66 
(m, 4H) , 2. 6 1-2. 3 9 (m, 2 H) , 2. 4 6 (s, 3 H) , 2. 
2 2 — 1. 9 8 (m, 5H) , 1. 8 6 — 1. 6 5 (m, 8 H) , 1. 5 4 (m, 
1H) , 1. 4 8 — 1. 2 1 (m, 3H) . 
10 LC/MS ; M+l = 3 8 4. 

mmm 726 

4-y^vV—5- [ (c i s-3-k°ny v?y-l-^;Vi/^n^dr^/V) ^ 

>-] - 1 H— T yyy—jv • 1 &EHft<z>£»j$ 

M^fT\ »j7 2 5f#t4-^^-5- [ (c i s -3-t°n U >?i/- 
15 1 — fy^iX^n^^r^V) ^-^V] -l-fh7t KD-2H-f7y-2 — < 
;V-1H-^V^/V (60mg, 0. 156mmol) ^V/dW/V 
(2ml) |C»jtfL4N-4SR/l, 4 - v^f-;/^ (2ml) SrJD 

!)*W7A^07^77^- (T-fe h~ h y/V/7^~Tzk= 1 00/ 
20 0, 1 0 0/2, 1 0 0/4t» Vffim*ft^tz&, 4N-IS8/1, 4- 

[ (c i s-3-tfny r^'>^n^5//U) jf^S/] - lH-^fy 

(5 5mg, UX*10 0%) Sr®Stt©*>5^Hfe@fr^ L 

25 IR (neat) cm -1 ; 3 6 0 0- 2 3 0 0, 1 6 3 5, 1 5 0 8, 1 
4 5 6, 1 3 8 0, 1 2 2 1, 1 0 8 9, 9 9 7, 9 4 3. 

mmm 727 

4— tf-As—S- [ (c i s - 3— =E-^*y >--4— (VVv'^n^^u) ^ 
- l-7h7k Kn-2H-fc°7^-2— f;P-lH-' <^#V—jv<d&& 
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IiT> MMffl7 2 4VWcc i s-3 [ (4-^f;V-l-7h7t Kn- 
2H-tf7^-2— f/V- 1H— f /U-5->r/U) v^n^ 

fyj^y (90mg, 0. 2 7 3mmol) ^N, N-^WtfTU' 
(2ml) lCjg#U ¥X (2-^o^znf-yV) ^—^;V ( 3 4 n 1 , 0. 2 7 
5 3mmo 1) <h^^U !7J» (9 4mg, 0.6 8 3mmo 1) %1)Ux.Xs 8 0 

10 =-TtR= 100/0, 10 0/lt«) T«S:fT5rirT% 4-^f;l/- 
5 - [ ( c i s - 3 -^t/P* U V- 4 -^^i/^ n^v^P) - 1 — r 

h 7 k - 2 H - 1°7 2 -^f;V- 1 H-f (8 3mg, 1&J£7 

6. 0%) ^ffe^^atffco 1 H — NMR (CDClj) 8 ; 7. 
97 (s, 1H), 7. 34 (d, 1 H, J = 8. 8 Hz) , 7. 10 (d, 1 

15 H, J = 8. 8Hz) , 5. 66 (dd, 1 H, J = 9. 4, 2. 6Hz) , 4. 
0 4-3. 9 3 (m, 2 H) , 3. 7 1 (m, 5 H) , 2. 5 5 (m, 5 H) , 
2. 46 (s, 3H), 2. 35 (m, 2H), 2. 17-2. 01 (m, 3 
H) , 1. 8 9- 1. 6 5 (m, 5H) , 1. 4 9-1. 3 0 (m, 2H) , 1. 
2 1 (m, 2H) . 

20 LC/MS ; M+ 1 = 4 0 0. 

mmm 728 

4-^^-5- [ (c i s-3-^e/^y >-4-^/^y^u^-y/u) 

^^Tx HJfefcl 7 2 7 TWc 4 - ^ ?Vl— 5 - [ ( c i s - 3 — y 
25 4— r/^^D^dr-^/I/) t^rv'] - 1 — 7 1 h 7 t Kn - 2 H- tf y >- 2 

/I'-lH-^y^/^ (8 0mg, 0. 2 0 0mmo 1) ^V/oW/l/ 
3-/1- (3ml) (C$$f L4N-&m/l, 4-i?tt-t> (3ml) £3JD;iT, 

/f;Vfty&tu^ Vfyy-i— (T* h y;K/Xy^~T7k= 1 0 0/0, 
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1 0 0/1, 1 0 0/2"^ttl) T?»JI!*ff 5*t?, 4-^^-5- 
[ (c i s - 3 - W !l >- 4 -^f/^>^ d d"^] - lH-^fy 

^/M5 5mg, lfcs£8 7. 1%) *&&T*Jl'-77XbLXmc 0 
IR (neat) cm" 1 ; 3 1 9 7, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
5 22 3, 111 3, 103 1, 99 3, 941. 
MMM7 2 9 

N-^^^-N-^/l'-N- [ C i s -3- [ 

^6609 7 1 6T#fcN-^y^-N- [c i s-3- [ (4-^ 
10 ;v- l H->r y^y— A— 5 ->f AO is? u^*W] T^iy (15 0 

mg, 0. 4 4 7mmol) t 3 6 %-*;VA7;Vf t K ( 5 6 m g , 0. 6 7 
lmmo 1) £^y-A (5ml) fclSWU Ml (0. 2ml) ^Dx.T^ 
ifi-C3 0$H*#&x ^T^M^Sfc^hlJ *A (5 6mg, 0. 8 94 
mmo 1) Sr*P^.T^a*Cl 7^f^#Lfc 0 K^K:^ o n fcA^&JtJIlfcT* 
15 1 N-tKH^ f y ^AtK^MxlT^L. HlCdcJi^b^n p*a 

* 5/ !7 A SriD^T^ U Mil LT^T-C^Sr«*^5*T»fc«»JMISr, 
i/y^^7^D-7f^77^- (T-fe h- h y>/Ti/^T7K= 10 0 
/0, 10 0/ltStB) "CWfiSSrfr5 r. fcT*N— <y^-N-^f;V-N- 
20 [c i s-3- [ (4-^A-lH — f >?^*-A>- 5 — f A) ^ 
n^vyu] T ^ ^ (136mg, 1&*P8 7. 0 %) ^SfeTWj^^L 
T#fc„ 

IR (neat) cm" 1 ; 3 1 7 2, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
221, 109 3, 1001, 941. 
25 %Hm 7 3 0 

N-^A-N- [c i s-3- [ (4-^f;k-lH-^fy^/-;V-5 — f 

gfSfT, H»J7 2 9TWcN-^^vVb-N-p<fvV-N- [c i s-3- 
[ f >^y*-A-5 — fA) ** 9 s] iy^xi^i/jU] T 
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(8 Omg, 0.2 2 9mmo 1) Z^f J—)\> (4ml) t'ttU 
7^=17 A (144mg, 2. 2 9mmol) 10%-Pd/C (5 

0%^7Kd°p) (2 Omg) Sr^bPLTs 2l*Mln«aBfcTt?!IM*U/t. ^(CM 

5 /^7A^vF^7^ (7i? h-by^/T^e-T7.k=l 0 0/0, 1 
0 0/1, 1 00/2, 1 00/4t?^til) t?»«Srff5wit?, N-^5vt— 
N- [cis-3- [ (4-^f;l/-lH-' 5— fAO tf-^rV] 
v^n^^/k) 7 5^ (5 Omg, )R$8 4. 2%) Sre#,T^7l^7 £ b 
T#fc„ 

10 IR (neat) cm -1 ; 3 5 0 0- 1 4 9 5, 1 3 7 3, 1 2 1 8, 1 
203, 109 3, 102 5, 943. 

mmm 731 

N- [cis-3- [ (4-yf;V-lH-> r>*V-/V-5— < fAO t^r^] 

15 (a) N- [cis-3- [ (4-*?vl/- 1-T h7t Kn-2H-^7V- 
2 — <;v- 1 H-^y^/- 7V- 5-^VV) ^n^V/V] -N-7 

i^T^tN- [c i s-3- [ (4-^^-1-7- h7fc K n — 2 H — 
^7^-2— f/V- lH-^y^/- /I— 5-' f/U) *-*$/| i/fu^*?*/*] 
-N, N-i/7x-^7^©M 

20 IITs by* (v^^y x^Tir h V) (^nn/^iO 5^*9$? PA 
(0) (57mg, 0. 0554 mm o 1 ) hac-2, 2 ' - If* =. 
-jlsftxyj /) -l, l' -lft7f^ (6 9mg, 0. lllmmol)£ 

sy^^ (2mi) \zmMLxmtM.v immmwLt.0 ^u^y^> a 1 7 

Ml, 1. 108mmol) iHffiW7 24t#fcc i s-3 [ (4-^f;l/- 
25 l-7f7t Kn-2H-fc°7>'-2 — f A— 1 H — ( V?*J—)V- 5 — T/V-) 
^o^fy/^ (3 6 5mg, 1. 108mmol) £r h7V^V 
(8ml) T^fi?Lfc<b<££> -7-hy 17 At e r t h^K (2 1 3m g, 
2. 2 2mmol) *1MX-, 8 0°CTM ^m^UfCo itS^Itt N RJfcttfc 
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^D^>*7A^D-7f07-f- (n .^V/gm^ 

^=5/1, 4/lTittiJ) -CffSg&fTpr £T\ HfeT^77^©N- 
[c i s - 3 - [ U-tf-jHs-l-T F7t Ko-2H-fc p 7y- 2— i )V- 
5 1 H — r^^y-/V-5-^yv) ttiS] is? n^VAs] -N-7^-/l^T^ 
V (1 7 4m g, J&^3 8. 7%) t 6fe7 ; e;l'77^0N- [c i s - 3- 
[ (4-yfyWl-7l>7t: Kn-2H-t°7^-2— T^-IH— f V^V 
— /V-5-^/V) ^-^->] *s$xi^*s)V\ -N, N-^7x-;V7^ (8 3 
m g , 15.6 %) £^ft^*l#7c 0 
10 (b) N- [c i s-3- [ 1H — T * 

5ri/\ *s?u^5r%//V] -N-7x^;V7^y- 1 *k$^^J$ 

mMT, N- [c i s-3- [ l-7f7t Ko-2H-t°7 

V-2 — fyU-lH— fy^/- /P-5-^/V) ^-=3r^>] i/jrxi^i/M -N 
-7i-;I/7^ (lOOmg, 0. 2 4 7 mm o 1 ) V 7°n tV^T/P^ — 
15 JV (4ml) }^#PL4N-^/l, 4-^^V^ (4ml) ^Dx.T, 

=i-/lsXm&l^ mi£TX&m£*£Z^X\ N- [cis-3- [ 

20 (7 1mg, I|X^8 0. 5%) £ 6Jt&@#£ tt#t„ 

IR (neat) cm -1 ; 3100- 2300, 1531, 1492, 1 
3 8 8, 1 3 7 5, 1 2 6 8, 1 2 1 3, 1 2 0 0, 9 7 8. 
7 3 2 

N- [c i s-3- [ (4-^^/V- 1 T^^y— yv- 5— f/W 
25 ^n^3^>/i/| -N, N-v ! 7i-;V7 5; l/(D'a$, 

^mr, mmm7 3 1 (a) «n- [ c i s -3- c (4-^^- 1 - 

7f7t Kn-2H-t°7^-2— T/P-1H— r^^^-7V-5— T/U) ^ 

is? u^i/jU] — N, N-v^rc^i/KT' ^ V (82mg, 0. 172 
mmol) ^y/nW;^^ (4ml) IdtfilL 4 N-4t^/ 1 , 4- 
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(4ml) ZMtLX, tfit2 0flFI«#U. $EET-Ci§j&*: 

5 -^-t>/m^^=3/ixmm) xmm%ftoztx\ n- c c i s - 

3- [ (4-^^- 1 H — T As- 5-' <M Hr**/] i/?u^*is 

M — N, N-v?7x=;V7^i/ (5 2mg, ^7 6. 8%) ^SffeT^V 
LT#7t 0 

IR (neat) cm -1 ; 3172, 2937, 2358, 2343, 1 
10 587, 1492, 1294, 1223, 1093, 1010, 945. 

mm 733 

N-^/V-N- [c i s-3- [ (4-^;V-lH- OPS—A'- 5-4 

(a) N-^^vW-N- [c i s - 3- [ (4 -p< ^/V- 1 — r h 7 fc Kn-2 
15 H-t°9^-2 — f/l/- 1 H — f V^y*— /I/- 5— f/V) tf-^] S/* n 
/V] -N-7x^7^y^ 

mmr, mmm7 3 1 (a) xntcN- [ c i s -3- c u-^tvw-i- 

7b7t KP-2H-fc°7y-2-^^-lH — f A*- S-jA') ^ 

*>] i/?V^*i//U] -N-7x^l/7^ (lOOmg, 0. 247 
20 mmol) £ 3 6 %-*;I/A7^7 1 K ( 3 1 m g , 0. 3 7 0mmol) 

(4mi) \z.®mu mm (o. 2mi) ^m^xmux i m$w&'&, 

Z/TSTk^ik&Vm-fhVVJ* (3 1mg, 0. 4 9 3mmol) &UQ?LXmB. 
X- 1 NfW8H$U*1o KJfrifcte* ci D^A^Dit^lt, 1 N-TkMST" f 

25 frj*m&&t>&xmaiem&x$G&®. m&m&^?*i>'VJ*%Mx.xf&mu 

F^77^ (n-^f*V/g^^^=5/l^W) T^trKfC, 
N-^^-N- [ c i s-3- [ l-7h7t Ko - 2 H-tf 

7y-2-^;V- 1H— < 5-' < A>) tti/] iff v - 
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N-7^=.;l<7^y (89mg, lU$86. 0%) A>k UT#fc e 

(b) N-t^A— N- [c i s-3- [ (4-^^l/-lH—f^/^- 

N-^/i'-N- [c i s-3 - [ (4-^f/V-l-fF7t Kb 
5 -2H-t 8 yV-2 — f/V-lH-^fy^l'-S-f/V) *>*n^ 
=5r^] -N-7x^/I/7^ (8 9mg, 0. 2 12mmo 1) HV/nt' 
/^y/Us^/u (4ml) (:^?L4N-ti/l, 4-*J**y->mW. (4 

mi) ztoTLx. mm.x*2 2^mmwv± 0 UBrxmm^m^Lx, r^*- 

10 7A^o-7f^7^ (n ^y/%m^fr=Z/lXmm TffifSSi* 

?t5-£T\ N-^^vW-N- [c i s-3- [ 

1 — 5 — /V) »>^n^dp-5//U] -N-^^-zVT^^ (6 2mg, 

iR^ 8 7. 1 %) £ afeT-=E-^7 r * £ 

IR (neat) cm -1 ; 3 1 7 2, 2 9 3 7, 2 8 5 9, 1 5 9 4, 1 
15 5 0 4, 1 2 2 3, 1 2 0 0, 1 0 9 3, 9 4 3. 

mnm 34 

4-7*^-5- (4-=hn7x;^» -1H-^>^^©M 
(a) 4-/f^-l-7h7fc Kn- 2H-t°^^- 2— f;l/-lH- j><? 
-/—As- 5 — ^" — ^(D'utffc 
20 liTs HJfe^J 4 0 2 TtfMt 4-* 1 H — ( ls?*/~-fi>- 5 - 

(5 0 Omg, 3. 3 7mmo 1) Sr^^no^^^ (2 0ml) UUKiBU 3, 
4-^fcFn-2H-fc?7y (2 39|i 1, 3. 7 1 mmo Dtp- Yj^V 
1*^ (6 4mg, 0. 3 3 7mmo 1) 4rM, f h7fcKo 
77> (2 5ml) SrJP^.T^«|L % iffl?2 0M®&§tfc e -J.«flETT?^ 

/ftKx^=3/11f»ai) T^^tT5-^T% 4-^f;V-l-7h7t 
Ka-2H~e , ^V-2-^/W- 1H- ;W (4 7 7mg, 
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l|Z$6 0. 9%) X*%tc 0 
(b) 4-*7-A>-5- (4--hD7s/^» -lH-^y^y-;W^ 
M^T, 4-^f;V-l-fh7t Ko-2H-t 8 7y-2-^;i/-lH — f 
y^/-;V-5-^/V (2 0 0mg, 0. 861mmol) £N, N-v^f- 
5 /W*;^7^ K (5ml) (C$§$?U 4-7MP^Fn^ytV ( 1 0 0 n 1 , 
0. 9 4 7mmo 1) b&WtXV V & (1 7 9mg, 1. 29mmol) £#P;i 
"C\ 5 0^1l$W&#Lfc. SffllCgLT, lNHfcBfek (6ml) £y^/ 
-/V- (3ml) SrJD^TSfiTT? 2 B#NH*#Lfc 0 fiftfiW^SriP^T pH=9 

(n -^^fy/i^ixf;v= 3/1 t^W) Xlij^&'fT 4-^^ 
- 5- (4-^ hn7i; 3^) - lH-^y^/- 71^ (1 9 2m g, 1&^8 2. 
8%) LX#fc„ 
15 IR (neat) cm -1 ; 3 1 8 0, 2 3 5 9, 2 3 4 3, 1 5 8 9, 1 
5 0 6, 1 4 8 7, 1 3 4 8, 1 3 48, 1 1 1 1. 

mmm 735 

20 I$T^ ^lfeM7 3 4T*#fc4-^^-5- (4-^bn7xy^» -1 
H-^W-^ (13 9mg, 0. 5 1 6mmo 1) (20ml) 
X2gfifU 10%-Pd/C (50%^7kD D D) (20mg) £i»LX, itJEg 

xmm^^-r^vmtz.mmmm.oohs (5o mg , o. i86mmoi) 

25 y^nkVKT/l^-^ (3ml) Xi£j§?U 4N-W1, 4-^^rf- 

>mm (2mi) ^dxlt> Saul. 5B#F H m^Lfc e $rm^tcmft*m?kL 

-f<5*x:\ 4- C (4->f;v-iH — t^-^] r~ 

- li&^ig (3 9mg, tl7 8%) £ LX#fc 0 
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IR (neat) cm -1 ; 3 2 0 0- 2 2 0 0, 1 5 0 4, 1 2 4 1, 1 

2 0 1, 1 1 0 3. 

nnm 736 

4-^^-5- (3--ha7^/^r^) -1H-- { >?9-;V(D&$L 
5 (a) 4-^^-5- (3-- Yu7x.; -l-ff7t Kn— 2 H— 
t o 7y- 2 -^/v- 1 h— r v#y—flf<b&$L 

IiT, ^»J7 3 4 (a) •C^fc4-^f;l/-l-7h7tKo-2H-^ 
7^-2-^^-1 H--f y^y-;!/- 5 - ( 1 3 0 m g, 0. 560 

mmo 1 ) tm-^fn^yfy (1 0 3mg, 0. 615mmol) 
10 ^^-2-^0^^;^ (4ml) l«U (193mg, 1. 

3 9 mmo 1 ) ^DiT, 1 2 0*CT?2l*|R|i 1 5 0°CT 2 0#F^^Lfc o ^ 

«tfc*Sr*p^.x v^>/mk^^= i / 3 -e 2 mttfcfcs u ttms^t>*x 

15 -f- (n-^^fy/iixf;v=5/itifti) •eflHKSrfr 5 r. £ T\ 4-p< 

(3-- ha^zc/ ^r>» -1-Th7t Kn- 2H-t°y V- 2 - 
^-lH-^fy^v (1 3 6mg, ifc$6 9%) SrHfi@#:fc UT#fc„ 
(b) 4-^^-5- (3-= hD7x; -1H-J>yy~-/1'<D&J$, 
liTs 4-^^-5- (3-^hn7x/ df-» - 1 -x t Kn- 2 
20 H-b'7>'-2— f/l'-lH-^^-zV (13 6mg, 0. 3 85 

mmol) ^ (5ml) (£$#?U 4N-Ii/l, 4-^^r#^ 

(5ml) SrJ0^TMT?2B#M«»L^ ^ffiTT«3;£g*m, ttfrl 

$^/W=3/lT*ti) T*IIS?:tf5riT% 4-^^-5- (3-=hn 

7 a: -lH--^^-;> (9 4mg, I|R^9 1%) &#7i 0 

IR (neat) cm" 1 ; 3 5 0 0- 2 7 0 0, 1 5 3 1, 1 5 1 3, 1 

4 7 3, 1 3 4 6, 1 2 7 6, 1 2 3 2, 9 3 9. 
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mmm7 3 7 

3- [ (4-^f;V-lH — ^-=3r->] T^y^- 1& 

^Mfs UWM 3 6-C#^4-^^/V-5- (3--fa7xy^) -1 
5 H-^y^;V(6 0mg, 0. 2 2 3mmol) ^^/^(lOml) 
Ti§$?U 10%-Pd/C (*a7k&) (2 0mg) £;&P;tT7j<3if SrSsbP U ^ 

)\> (lml) fcf&MU 4N-Si/1, 4-i/*3r-V->mm (2ml) ^Dx. 
10 T % ^&T»l^^>K^TT*lB#r B m#bfc 0 ^ffflbfc6#,@#:^mUT, 

^^/v^-T/vx-mw^ mEET&mitz^x, 3- c (4-/^-ih 

-^y^/-/V-5-^/W) T-y^- l^L^ (5 0mg, Ijjl^8 1 

IR (neat) cm" 1 ; 3300- 2200, 1531, 1485, 1 
15 387, 1270, 1254, 1203, 1141, 1082, 953. 

mmffl7 3 8 

5- (2-^Da-4-^bn7x/^;/) -4-^^/V-lH — f >\> 

m^T, mW'l 7 3 4 ( a ) xmtc A~^^-)V~ 1 -y- Y 7 k Kn - 2 H- t° 
20 f/l/- 1H—T °y?9— /V- 5-^-/1- (1 5 Omg, 0. 64 6 

mmol) i3-^nn-4-7/Vto=h^yfy (125mg, 0. 7 1 
Ommo 1) £N, N-^^fMM7^ K (2ml) U*^# !J >7 A 

(1 3 4mg, 0. 969 mmol) £Mx.X, 7 0°CT1. 5B#Bgtg#Lfc 0 

25 ^TkilSfP^TKTil^^L, il7KM^^^r>i^^P^T^#, itigb 
TMHTT^^*i-5^T*#fc?t^M^, (10ml) \Om 

Lt4N-fii/l, 4-v ? ^i^>-^ (5ml) £#P;tT, i^fl4^ 

y^jisT*y*Mx.xm.m&tLx s w&Txm&*w=&^ ■fc*nx.xmm 



WO 02/100833 




XffiM%1f?ZtX\ 5- (2-^DD-4--bn7x/^» 
5 -lH--fyy^ (16 8mg, ifc^8 6%) 

IR (neat) cm -1 ; 3 3 1 3, 1 5 8 3, 1 5 1 6, 1 4 7 1, 1 
3 3 8, 1 2 6 5, 1 2 0 9, 1 1 2 0, 1 0 8 0, 1 0 5 5, 9 0 6, 8 9 5. 

imm 739 

3-^dd-4- [ (4-^f;WlH-^y^/wl'-5 — ( )V) Hr*V\ T 
10 1 *k^&tf>£j& 

^mr, mmm7 3 8xmc5- (2-?nv-4-~yu7^;*i/) -4 

-^f;l/-lH-'f^/-;l' (12 0mg, 0. 3 9 5mmo 1) 
;V (6ml) XmmU mtXX* (H) 2?mm (446mg, l. 98 
mmol) ^0X.T, 8 0°CT' 1 P#ngjf #Lfc 0 ^^MLfc^^^TK^m 
15 At, 1 N-TkMTt" b y !7A7jc^^DxiTp H> 8 t Lt^ixfVf b 
7k Kn77^=5/l-e2HtttBUfc 0 mttim*&t>^X7kbffifriim.7kX 

^-rs*T*#7t^an^> ^y^<f^777^^dT h^y^^- u — .^f- 
^/»»xfA'*2/i, i/i, i/2xmm xmm%ft^n&mft*mc 0 

20 #b*Wt@&£rl, (2ml) T^iHU 4N-W1, 4- 

Vtty-l^&m (2ml) ^BX-T^T-JS^, SKli^Q^vl^-TvP 1 
5ml) ePiti^L, ^ffflb/cMfe@^M^t-C^^y^--X7i-T'^ 
^ mj£TX&mt$1tZ>^X\ 3-^na-4- [ (4-^f;v-lH- -f 
y-^-5— YAO ^iX] T~y^- 1^^ (4 5mg, lfc^4 2%) 

25 fc Q 

IR (neat) cm -1 ; 3 3 0 0- 2 1 5 0, 1 4 8 9, 1 3 8 9, 1 
255, 120 5, 1061, 806. 
MM®} 7 4 0 

3- [ (4-^^-lH- f >-^y-7V-5— fA-) -O-y^hyyix 
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(a) 3- [ (4-^f;W-l-7f7t Kn- 2H-t p 7>'-2— f;V-lH 
^^y— ;v- 5 -4 /is) s<^y'~ h V A'<D&f& 

lifv HJS0H7 3 4 (a) T*#fc4-^fvV-l-xh7fc Kn-2H-fc° 
5 7^-2-^/1^- (3 00mg, 1. 29 

mmo 1 ) t 3--fn^/= MJ/V (2 1 Omg, 1. 4 2mmo 1 ) £N 
-^^-2-lfny (6ml) lH?gfl?U J^#y?A (44 6mg, 

3. 2 3 mmo 1 ) ^O^T, 15 0t:tl 6B#B0^#Lfco giBfcMLfc^ 
7K^0x.T 1 N-^tKT* p H= 6 t LT. h;Voiy/^^i^/v= l/3t'tt 

yA^a^hV^-7^—(n-^^->/m^^=6/l, 3/1, 2/1 
T^tB) X*mm&ft0^bX\ 3- [ (4-^^-l-ff7tKn-2H- 

15 (2 9 9mg, Jft^6 9%) 

(b) 3 - [ fi/^y— /V-5-' f/V) ^S/] -<^/~ 
hV/V- l^i&tf)^ 

m^T. 3- [ (4-^^-l-7h7tKo-2H-t'7^-2— f;U- 
lH-^yyy'-;l'-5-^;v) ^y^J-YVjV (2 9 9mg, 0. 8 

20 9 7 mmo 1) £r-f V 7°o fA-T^-A' (6ml) £ 1 , 4-^:t^1^ (6 
ml) Tl&flfU 4N-Si/1, 4-v ? ^f->^ (6ml) ^PxT^a 
-C2 3B#^a#b^ 0 ^oi^l/i-T 1 ^ (30ml) Z1]\\X.XmW&, #rtti^£ 
ttLt, i^^/K^-TVl^^ ^JET-e^^*5*:T\ 3 — [ (4 — 
^f^-iH-^y^-;i'-5-^;i') ^^^/-hy/w-^i^ (l 

25 7 6 m g , Ifc^ 6 9 %) £#fc 0 

IR (neat) cm -1 ; 3 1 0 0- 2 0 5 0, 1 5 8 1, 1 5 2 9, 1 
4 7 9, 1 4 2 9, 1 3 8 8, 1 2 4 6, 1 1 5 7, 9 3 9. 

mmm i 4 1 
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(a) 4- [ (4-^f;i/-l-fh7tKn-2H-k'7^-2-^;V-lH 

->f v?*s—A'- 5 -^aO a-^s/i -<yy*- h y /u©^ 

iiT, Hfti7 3 4 (a) f#fc4-^f^-l-fh7tKn-2H-^ 
5 yV-2-Af^~ 1 H->f JV- 5-*—;V (3 0 Omg, 1. 29 

mm o I ) £ 4 - 7;l/tn^y/= MJ/V (172mg, 1. 42 mm o 1 ) & 
N, N-^fMM7^K (6ml) ^m*Pl7^ (2 6 8mg, 

1. 9 4mmol) ^P^T, 5 QX,X2^mh 7 2I^MJJ|#Lfc. 

states Lfc&7k&jp*.-c, v^is/mk^^ i/2T*2ii]*4aiLfco 

*t^^5ri:-C\ 4- [ (4-^f;l/-l-7h7tKn-2H-t: 0 7y-2 
-^;I/-1H— — T^) ^>y=MJ^ (3 4 2mg, 

15 7 9 %) £#fc e 

(b) 4- [ (4-^^-iH-^yyy^;v-5-^f^) ^v-] 'O-/- 
hVA" 1 m^©^ 

&*T\ 4- [ (4 - ^ f ^- 1 -7 h 7 t Kn - 2 H- f7 2 -- f 
lH-^fy^-/V-5 — r/I/) (3 3 8mg, 1. 0 

20 lmmol) Sri, 4 -v^^l^ (6ml) Tit$?U 4N-IIS/1, 4- 
i?**-9->Vm (6ml) ^D^LT^T2 3^f H m#Lfd 0 

(3 0mo ffimm*m.WLLx, ^f-^-T^x^w^ 

i*BETT?ft***S*-C, 4- [ (4-^f;v-lH-^y^-;u-5-^ 
/l^) ^V^/^MJ/l-- liftlfttfi (2 3 9mg, 1^8 3%) &#fco 

25 IR (neat) cm" 1 ; 3100-2040, 1604, 1527, 1 
5 0 0, 1 3 8 8, 1 2 6 1, 1 2 3 8, 1 1 6 7, 1 1 5 5. 

mmm 742 

1- [4- [ (4-^^vl — 1H-- 0?*S—A'-5-' (;^) 7i- 
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tiT, mM&\7 4 lXWz.4- [ (4-^f/V-lH->f^/-;W-5- 
-f;l/) t^^] ^/-MJ;V- lltl (7 0mg, 0. 2 4 5mmol)£ 
7f7tKn77V (2ml) T«§U 7mTX*7m4tV : ?i}J*TJi'^~VJ± 
(46mg, 1. 22mmol) £2JP;iT N ^m^MLX 4^m^WLtc 0 
5 7K^LT, tK (46/zD £r^o<«9^p£fc^ 4 N-tK^t" h V !7 AtK 
(4 6 1) .7K140 (// 1) ^7f7tKn77^ (5ml) SriPx.T, 

h^by^/T^e~T7k=l 0 0/0, 5 0/1, 2 5/1TW T'fll?: 

io m^^iu, (4 lmg) *mc 0 ^tbtitcmfc* i , 4-t?**v> 

(2ml) X-mmU 4N-i§/l, 4-^^f-y^ (2ml) &JJJSX.X 
^T'1B#F^#^ Mfcv^^V^-TVV Oft 1 5ml) ^A0x.T N 

[4- [ (4 - > 1 H-Y y^/-^- 5 -^f;u) 7 *.-?V\ * 

15 ^WT5:^- l&m*£ (46mg, ltl$6 5%) £r#fc 0 

IR (neat) cm" 1 ; 3 0 6 0- 2 0 6 0, 1 5 0 8, 1 2 3 0, 8 
3 5. 

^MM 7 4 3 

1- [3- [ (4->f;V-lH--<y^/wV-5-^^) **i<'] 7x- 
20 /V] ^ ^/l^T ^ V • 1 ^^(D^ 

£*T\ H»J 7 4 0 T*#fc 3 - [ ( 4 - ^vU- 1 H — 4 ^W—As- 5 - 
-OV) ^v-] ^vy^MJ^- lj^M^ (6 Omg, 0. 2 10mmol)£ 
7f7tKn77> (2ml) Ti«U 7jc^TT'7jc^b V AT/l^ - >7 A 
(40mg, 1. 05mmol) $rJ[JPx.T, M^M^X 4mmm.W\^tc 0 zk# 
25 tCtT, tK (40/il) £#o< 9 £J}P;ifc^ 4N-7X^b'7-hy ^^7K^ 
(4 0m 1 ) >7jcl20 (n 1) irh7tKD77y (5ml) ^*P^.T, ^ 

~hVjU/T^*-T7k=l 0 0/0, 5 0/1, 2 5/K« 
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\t^&WVtb LT N (3 1mg) £#fc 0 #£>ftfc@#:£ 1 , 

(2ml) "C»U 4N-W1, 4-i?**f'>mm (2ml) £2JP;LT 
gt&Tll^»i, H^^^^-X/V mi 5ml) Sr^T, ^mfi 
fe@M«Lt, V^^-T^X*m&&UJ£TfcX&m£l£?>^X\ 1- 
5 [3- [ (4-^^vV- 1H- iVW— <M jt**S~\ -7^=-JU} ^ 
J-jVT 5 y • 1 &gt& ( 3 9 m g , Jfcsji 6 4 %) £#fc 6 
IR (neat) cm -1 ; 3 2 0 0- 2 1 0 0, 1 5 8 9, 1 5 2 7, 1 

4 8 9, 1 4 4 6, 1 3 8 5, 1 2 5 1, 1 2 0 7, 1 1 6 1, 1 1 0 1, 9 3 
7. 

10 MMffl 7 4 4 

trans-4- ( (4 -zlJ-jV- 1 H-y y^V— ;V- 5 -4M tt*s) is 
? n^f-yT ^ ^<D&J& 

(a) trans-2-{4-[ (4 -^jV~ 1 H — f y^V— /V- 5 -y 
A-) i^n^^y/V} -1H-- T y-f^K— ^-1, 3 (2H) -v^ 

15 >-<D-^J& 

^Jt^J 6 8 2 T*#fc 4 -rc^/i,- 1 H— y y^ /V- 5 -Or—A/ (359 
mg , 1 . 4 6 mm o 1 ) % ISI 3 2 3 ( c ) T*#fc cis-2- (4-tK 
n^-yv^p^-y/V) -lH-fy^^K-^-l, 3 (2H) -v^y (8 

5 4mg, 3. 4 8mmol) C^Vxy (15ml) 

20 hVzf^J^^yy/h^y^m (1. 2g, 4. 5 3 mm o 1 ) SrJflx., 
1 2 0°C(CT3B#r^#bfc o S^^HbT^tbnfca^^an^Ai 
lN-7kM^hy ^^tK^^DxlT^-IH^, ^nn^AT'2lHlttfcHL, &t 

y : iixf;i,= 2/1) iCtilL, trans-2- {4- [ (4-^,1, 

25 -1H-- fy^V-vv-5 — <;v) y^u^y/v} -lH-yyyy 

K— yi,-i f 3 (2H) -v^y (6 8 1. 6mg, 5 0%) &#fc 0 

(b) trans-2- {4- [ (4 1 H-y A/- 5 -y 

AO 3-=^y] y^ n^y^} -iH-y yyy k— 3 (2H) -y^ 

y^T^^V>T. Hj&#]l 4(D^?fe(e:lpCT^^m\ 4- ( (4-ai^V-i 
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R (neat) cm -1 ; 8 0 0, 1 0 7 2, 1 1 2 2, 1 2 5 7, 1 5 0 
8. 

$mm 745 

5 cis-3- ( (4-xf;i,-iH- O^^-JV- 5— (As) **is) is? u 
MMffl 3 8 5 ( b ) -C#fc trans-2- (3-fc Ko^r^^ n^>> 

;v0 -1H-- ry-rvK-zv-i, 3 (2h) -v^y&j^, 1117440 

^&{c2ii;TSJS^V\ cis-3- ( (4-xf;l,-lH-^y^/^- 
10 5-^yV) Jr*is) v-^D^ih^T^^^#^ 0 
LC/MS :M+ 1 = 2 8 8. 0 
MMffl 7 4 6 

cis-4- ( (4-^A— 1H — (>-?*/— isfu 

15 Hife#ij3 2 3 (a) t'ltfr ans-2- (4-t Kndr^^n^>> 
/V) -1H-4 y^f is l, 3 (2H) -i/Jr^*m^, H»ij7 4 4<D 

#feKlpCTSj££fTV\ cis-4- ( (4-xf/V-lH-^fy^/^- 
5— r^) V^n^lh^T^^^/Co 
LC/MS : M+ 1 = 2 6 0. 3 

20 H» il 7 4 7 

trans-3- ( (4 —zcf-fr— 1 H-^f As- 5 — f 

Hlfe#iJ 3 2 6 ( d ) T*#fc cis-2- (3-fc Ko^^ n^fA-) - 
lH-fy^VK-^-l, 3 (2H) -S?*ySrffiV\ 7 4 4 O^ifefc 

25 ^Cr^^rfTV^, trans-3- ( (4 — •x.fvW- 1 H — ls^y—As— 5 

IR (neat) cm -1 ; 9 0 6, 9 4 5, 1 1 0 7, 1 2 2 3, 1 5 0 
6. 

3 8 9©^fcmCTKJE&$r*TfcV\ ^T^i-HJfe^J 7 4 8 , 74 9 
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©fc£*B«r£"fiftLfc. fc*?U i»j4 0 9T#ttrans-3- [ (4-^ 
1 H — T VP-S—JV- 5 -^/V) *-9->T 5 ^Sr^-H- 

H«J 7 4 8 

5 trans-N, N-^^vV-3- [ — f t/' — As — 5 
— f/P) Hr**s] is? cz^^f-^r ^ V • — jfifttt 
IR (neat) cm -1 ; 2 6 4 3, 1 2 2 0, 1 1 5 1, 9 6 4. 
HWil 7 4 9 

trans-N, N-t^n tVW- 3 - [ 

io 5 -^f/v) */9 v^-y-^r^y • — 

LC/MS : M+ 1 = 3 3 0 

HifetfiJ 14 0 ©*-fetmi:-CS^SrfT*V\ SkTfoTfrirmMM 7 5 0 o^b^ft 
^T^LfCo fcfcU 0 9t#fc t r a n s - 3- [ (4-*^7U- 1 

15 7 5 0 

trans-N-^ti^;V-3- [ 
5— OV) *s#xi^Vrl'T%> 
IK£ : 110-112^ 
HJ£0!l 7 5 1 

20 trans -^-=c=f-;V- 3 - [ {A-^^jV- 1 y^^-^- 5 -A 

(a) N— {trans-3- [ (4-^^/V- 1 H-^^y^-yP- 5 ->f 
/v) i^n^^W TirbT^ K©-£j£ 

25 HWJ4 0 9 T?#fc trans-3- [ (4 -} 7 As- lH-/f ls?y*-A>- 5 

(b) t r a n s-N-^A—3- [ (4-^f^-lH-/fV^/-;l/-5 

3 9 9<D%mz.mcT5ifc&fit£\,\ mmoit^^^Ltco t^u 
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N- {trans-3- [ (4-^/V- 1 U-4 ls?9—A>- 5 — <M Hr* 

fibft : 9 5-9 7°C 
MMffl 7 5 2 

5 t r a n s-N-yptf/V-3- [ (4 - ^f ^- 1 H-^ y^^/V- 5 -- f 

(a) N— {trans-3- [ — f^/->U-5 — f 

10 HJ£#J4 0 9 trans-3- [ ( 4 -^/V- 1 H-^ ispS—fr- 5 

(b) t r a n s -N-7°nl: 0 /^- 3 - [ (4-^f;V-lH->f>'^/'-;l/- 

15 N- {trans-3- [ (4-^^-1 H — f ls?*S— fr- 5 — <;V) Or* 

IR (neat) cm" 1 ; 27 82, 1222, 1091, 970, 94 
1 . 

"$mm 753 

20 N, N-^f;U-N-cis-3- [ (4-^f/U-lH--fy^/-^-5 

H»J 4 11 t'Ufc c i s - 3 - [ ( 4 1 C 5 - 

-OV) ^-^v'] n^vz/W^ V (4 6 mg, 0. 2 0mmo 1) <D*$ 
S-MSWL (1. 0ml) fcfl^ (0. 0 6 0ml) SrSftEmU 
25 AT/Vf fc K (30mg, 1. Ommol) ^P^, Mr 28WMl#Lfc 0 & 
^^T/7k^*^^MJ (63mg, 1. Ommol) <r>*$J-)Vfe 
m (0. 5ml) &j!jD;L Mrte*#HHft#Lfc 0 S^ftfc 1 N-*iMb^- h 
y^i, 7 K» (0. 8ml) &Anjfc88fcfc«*U MEttttlfcSr^y XffWy 

A^ovf^77^- (^f-^/@^^^V/hy3i^;lxT5y=5 : 15 : 
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1) V®mi-5Z.kK£*)mmL, N, N-v^:M—N-c i s-3- [ (4 
-^;V-lH-^>^/-;V-5-'f;V) ^^n^/V7^ (2 

9. 8 mg, 54%) £#fc 0 
MS : m/z = 2 7 4 (M+ 1 ) 

5 mam 753 ©^s^ig cxR^n 1 \ p;ti:^« 754-757© 

HJfe^J 7 5 4 

N, N-v^ntf/l—N-c i s-3- [ (4-^^-lH-^^y-/P- 

10 MS:m/z = 3 3 0 (M+ 1 ) 
7 5 5 

N, N-^^U-N-c i s-3- [ (4-^f;l/-lH--i'^-;V-5 

MS : m/z = 3 5 8 (M+ 1 ) 
15 MMM 7 5 6 

f y^ntf/V-N-c i s-3- [ (4-^f;WlH-^^/-^-5 

Bfe/^C : 152-156 °C 
H»>) 7 5 7 

20 N-i^n^^vV-N- c i s-3- [ (4-^f;V-lH-^>^-;k- 
Mj^l : 1 6 6 ~ 1 6 8 °C 

mmm 758 

N _m^vP-N- c i s-3- [ (4-^f^-lH-^y^-;V-5-^ 
25 /V) ^v'] ^o^v/;V7^y<D^ 

(a) N-c i s-3- [ (4-^f;W 1 H-f y^/-;V-5-^^) ^ 
# 5/] ^ n ^ *>/WXir h T 5 K©£*$ 
Hlffi 4 11 T'#fc#fc cis-3- [ (4-^ f-jv- 1 f ^^/-jV- 
i/^D^W^y (14 7mg, 0. 6 0mmol) <D 
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N, N-^fMM7^K (2ml) $ttl£gttt (0. 036g, 0. 60 
mmo 1 ) N hV z^f-AsT ^ ( 0 . 21ml, 1. 5 mm o 1 ) % 1 - 1 Kn 
^yXM/T)/-;!/ (0. 081g, 0. 6 J 0mmol) „ 1-^jV-3 
- (3' -^W$;^o fcVU) *frtf*M S K • — (0. 115g, 
5 0 . 6 0 mm o 1 ) $r*PfC^fil# Lfc 0 2 N-*Ms y ^ £ AtKM ( 2 
m 1 ) ZtoZ-XUSb<mWLtc^ TK^P^Td^ WloL^/ffl*^^ l 

/ 1 -e 3 ®mm u w»»«rzk, «a»*tt*"rsfc^ L-cafctossw- f y $ j±x& 
MLxmwmfru m&*w8L, mBTfcxnmi-zzkKx*), n- c i s - 

10 3- [ {4-*3-jV- 1 H — r 5-' < AO Jr*is~] v^n^drvvP 
T± h75 K (1 6 3mg, 9 5%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 0- 1. 3 0 (3H, m) , 

1. 65-1. 97 (5H, m), 1. 92-2. 14 (2H, m), 

2. 29 (1H, s) , 2. 37 (3H, s) , 3. 46-3. 6 
15 3 (1H, m), 3. 99-4. 10 (1H, m), 7. 07-7. 

18 (1H, m) , 7. 18-7. 32 (1H, m) , 8. 00 
(1H, s) , 12.87 (1 H, s) . 

(b) N-^A-N-c i s-3- [ (4-/f/v-iH-^y^/-;i/- 
5 — fA) 2Mri/l ^nA^^7^0A|| 

20 Tk^bU DATA'S A (0. 0 5 7 g, 1. 5 mm o 1 ) ©r K 
P77^ (10ml) N-c i s-3- [ 

^V-A-5->fA) ^S/] ^n^Wth7$ K (0. 153g, 0. 
5 3 mmo 1) £*P;t, JllfBWfcLT 2#W!W*Lfc. M^Tk^t^t, * 
(0. 02ml) , 2N-7Xm^hy 17AtK^ (0. 04ml) % tK (0. 
25 0 4ml) ©0fc«TUfc©*>, ^fctoSr-fe^ h^iiT^SUL/c 0 itWterS/y 
*Wo-7h^7^- (^^f-^/ftH^^/ h y 3L^vVT5:>=5 : i 
5 : 1) -C&ttJI-SrfcHlJ: t)*t$llU N-^A-N-c i s-3- [ (4- 
;*^A- 1 f V^V-A- 5-^fA) v^^n^dr^l/T^^ (9 1. 

5 mg, 6 3%) &#fd 0 
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MS : m/z = 2 7 4 (M+ 1 ) 



?i]7 5 9 
9 

N-r/nfcVl—N-c i s - 3 - [ (4-^f^-lH-fy^/-^-5 — < 

MS : m/ z = 2 8 8 (M+l) 
7 6 0 

10 N, N-v^^vv-n- c i s-3- [ (4-^f;v-lH-^y^/-;l/-5 

(a) N-s^vl'-N-c i s-3- [ (4 ^yV- 1 H-^f 

Hlfe^|7 5 8^feN-x^-N- c i s-3 - [ — f 
15 >-^y-/V-5-'f/V) ^D^>;V7^y (5 9. 4mg, 0. 2 

1 7mmo 1) ON, N-^fMM7 5 K (1ml) m&Kffigt (0. 0 
1 3 g , 0 . 2 2 mm o 1 ) „ h V x-J-jVT 5 ^ (0. 070ml, 0. 50 
mmol) N 1 - t Kn^r^^Xh V TV-JV (0. 0 2 9 g, 0. 2 2 
mmol) x 1-^:^-3- (3' - V* *f-A>T $ J -fn i?M #/Utfi?J $ 
20 K'-Jttfeifc (0. 04 2 g, 0. 22mmol) SriP^TJltfHWt^Ufco 2N 

J*7Mm (2ml) &JD*TLtfe><|*#Lfcfc, tK^D^lT^ 
b f^xy/^xf;u=i/if3@itHu ^fn^^T*Sfe# 

25 S^tlui^ N-m^-N- c i s-3- [ (4-^f;l/-lHWW 
-y^-5 — <;V) Or**A */* 'D^Wth75K (6 3. 4mg, 9 3 
%) £#fc 0 

'H-NMR (DMSO-d 6 ) 5 ; 0. 92-1. 15 (3 H, m), 1. 
15-1. 52 (4H, m) , 1. 52-1. 84 (4H,m), 1. 84 
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-2. 20 (4H, m) , 2. 29 ( 1 H, s) , 2. 38 (3H, s) , 
3. 16-3. 29 (1H, m), 3. 96-4. 14 ( 1 H, m) , 7. 
07-7. 18 (1H, m), 7. 18-7. 32 (1H, m), 8. 00 
(1H, s), 12. 87(1 H, s). 
5 (b) N, N-^xf/V-N-cis-3- [ (4 *f-)V- 1 H — <f 

imiW^V&Tfis^-yj* (0. 0 2 0 g, 0. 0 5 3mmol) ©7b7 
fc KD77V (5ml) N-^^vV—N-c i s - 3- [ (4-^ 

/V- 1H — fy^/-^-5-> f/W) r^vO S/^o^dp-i/^T-fe hT^ K (0. 

io 05 7 g , o. 1 8mmo i) MmmmvT2&mw:ftLtc 0 mm**, 
mx^mu tk (o. 04mi) % 2N-7m<kThy$j*7Mm (o. os 

ml) , 7K (0. 1 2ml) <DMKffiT Lfc©*>, ^fM^±y^f hWMX^i 

^7^=5 : 1 5 : 1) T»ttrt-$r. £££ &Ht» U N, N-SfcrfvU-N 
15 -cis-3- [ — (>?*S-A'-5->(A') Hr**/\ 
u^i/SUTS.y (2 9. 2mg, 5 3%) «r#fc„ 
MS : m/z = 3 0 2 (M+ 1 ) 

^it^j 7 6 o(Djjmzmcxfcfo%fi\,\ uy\^-rmmm 1 6 1 <ni\&m% 

&&L1t 0 feU HJ6M4 6 6T#fcc i s -N-^A— 4- [ (4-^^vV 
20 -1H — itV) tti/] S/^B^tV7 5 V£ffi^Jge|SH^ 

HJfc#J 7 6 1 

N, N-v^^vV-N-c i s-4- [ — f 5 
25 MS:m/z=3 0 2 (M+ 1 ) 

mmmi 6 2 

trans-3- [ ( 4 - MJ * f-jV- \ H->f 5 — f 

yV) ->^P^$//VT 5 

(a) 2- {trans- 3-[ (4 - hi) 7;l/tn^ f 1 H-^ 
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-A/- i/#v>»**/A>) - 1 ^ F-;v- l , 3 

(2H) -v^yo^Efc 

4 7 4 T'#fc 5 - M Kd ^ v-- 4 - h V 7;Virti* 1 H-^T 

(0. 303 g, 1. 50mmol), 2 6 (d)t#fcc 

5 i s-2 -1H — fy^yK-^-l, 

3 (2H) (0. 3 6 8 g, 1. 5 0mmol) , MJ^-^** 

7^>- (4 3 3mg, 1. 65mmol) , 7f7tKn77^ (10ml) (D 
^m^yk^T, 9 M y7x2\?jwj%fri£*:yv-y (0. 3 6 4g, 1. 80 

3:1-2:1) Titffl1-5 r t \Z J; 9 U 2- {trans- 3- 
[ (4-M)7;^a^f;V-lH — — { M Jr*i/') 
^**/A>) -lH--fy^yK-;i/-i, 3 (2H) -i/Jris<Dm.%.J&m (c i 

s-2 (3-kKD#v->7n^^) -1H — f V '4 > Y- ;V- l , 3 

15 (2H) -i?*>b(DU&m) £0. 3 2 4 g#7t„ 

(b) trans-3-[ (4 - h V 7 >Viru * l H — fv^-yv- 

2- {trans- 3-[ (4- h !) 7/^0^ f 1 H-^f 

5 — <JV) tti/] v^n^vvV} - 1H-- iV4 > 1, 3 (2H) 

20 -^^©$.£$$3 (0. 3 2 4 g) , 3 0%^W^/^^;-/« 
(15ml) <D^^£9 0 o CT*3B#^mtfc o j^£^5feU ^MiftrSrv' 
yTJ^TJyA^P^ b07^- (^nn*;l/A/^^y-;l/=2 0 : 
acr^^A/^^y-/P/ / hyai^T5:>'=l 0 : 1 : 1) X^\^~t^ ^ t \Z. 
XVmmU t r a n s - 3- [ (4- fy7Ata^^-lH-^^- 

25 /U— 5 —^i A^) ttis] i/^ n^iyjVT ^> (70. 4mg, 16%, 2© 
«) £#*: 0 

NMR (DMSO-d 6 ) 6 ; 0. 8 0-1. 3 0 (2H m) , 1. 
3 5- 1. 9 7 (4H, m) , 1. 90-2. 11 (1H, m) , 2. 
67-2. 8 0 (1H, m) , 2. 95-3. 10 ( 1 H, m) , 3. 
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29-3. 41 (1H, m) , 4. 97 (1H, s) , 7. 40 (2H, 

d, J = 9. 2Hz) , 7. 81 (1H, d, J = 9. 0Hz) , 8. 
0 1 (1 H, s) . 
6 3 

5 N- c i s - 3 - [ (4-MJ7^d^^/V-1H— fV^y-^-5--f 

^«J5 8 7T*#fcc i s-3- [ (4- h!/7Mn^f^-lH-^y^ 
1/-/V-5 — (A/) *df->] v^a^i'/l'TS:^ (0. 066g, 0. 22 
mmol) ON, N-^»M7^K (1ml) S&ifctCff|?& (0. 014 

10 g, 0. 2 2mmol), hV^A^T 5^(0. 0 7 5ml, 0. 54 
mmolK l-tKD^yXMJ7y-^ (0. 0 3 0 g, 0. 2 2 
mm o 1 ) % 1 -rc^V- 3 - ( 3 ' *$~)VT % J 7"n fcT/V) %fl>-R 9 M =• 

K«— Wfettt (0. 04 3g, 0. 22mmol) SrJP^Tj^ifl# 2N 
-*BMfcy^!?A**» (0. 4ml) $r*D£TU*5><«#Lfc&, 

15 T2i>b I/IT'3 teJttfcB U ^PMSttK, ^fP^^TKT 

^"T^r. ticj;t9, N-c i s-3 - [ (4- MJ7;^P^f;P- lH-^y 
f-'S-A'-S-JA') Hr**/\ *s?u^i/jVT± K (0. 0 6 7 g, 8 

20 9%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 93-1. 40 (4H, m) , 1. 
65-1. 85 (5H, m) , 1. 94-2. 20 (2H, m) , 3. 52 
-3. 73 (1H, m), 4. 45-4. 62 (1H, m), 7. 47 (1 
H, d, J = 9. 1Hz) , 7. 80 ( 1 H, d, J = 9. 4Hz), 8. 
25 00(1 H, s), 13. 42(1 H, s). 

Hlfefll 7 6 4 

N-c i s-3- [ (4- h!) 7;Vtn^f/V-lH — f>^/-/W-5 — i 
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1 H — NMR (DMSO-d 6 ) 6; 0. 94 (1H, d, J = 7. 6 
Hz) , 1. 0 2- 1. 3 8 (4H, m) , 1. 6 7- 1. 8 0 (2H, 
m) , 1. 9 5-2. 15 (4H, m) , 3. 5 7- 3. 7 5 (1H, m) , 
5 4. 45-4. 60 (1H m), 7. 47 (1H, d, J = 9. 1Hz), 
7. 80 (1H, d, J = 9. 4Hz) , 8. 00 (1H, s) , 13. 4 
2 (1H, s) . 

mmm 7 6 5 

N-^^-N-c i s - 3- [ (4- M 7;^a^f;V-lH — 

10 /P-5-^/1^) i/9xi^i/jl>T^'y<D'&& 

*M\t})?'VJ*TJV*~VJ* (0. 0 2 0g, 0. 54mmol) ©7h7t 
Kn77> (3ml) HJfcflll 6T?#fcN-c i s-3- [ (4-f 

!/ 7/^n ^ 1 H-^ 5 -^/P) i/t v^isjVT 

•fc hT5 K (0. 0 6 2 g, 0. 18mmol) fcbn*., M3t^UT7l^^ 

15 WL1t 0 Wm&mX^mU 7K (O. O 2m 1 ) % 2 N-TkMfci- h V !7AtK 
^ (0. 0 4ml) , tK (0. 08ml) ©jlgfci&T Ltc<D*>, ^mo^±7 

4 h^i&Titsu ufc 0 at^sr'> y # Dvh^77^- (a^k^w h y 

xf/V7^=2 0 : 1) T'^fflf5ri:(uj;?)iSU N-^/U-N- 
cis-3- [ (4- h U 7;^n^f;V- 1 H-^y^/->l/- 5-^) sf* 
20 a ^^r^VT 5 V ( 2 7 . 8 m g , 4 7%) &#fc 0 

jSkJ^C : 158~163*C 

mmm 7 6 5 ©^fe^nicTRjssr^vv ur^-rmmm 7 6 6 <D\\&m* 

^Lfto iS. U HJfeM 7 6 4 T*#^N- c i s-3- [ (4 - MJ ^ 
fyl/- 1 H — < 5 ->f A-) t^i/] pa^^7p/V7 5 K 

25 *ffi&fcft^fe 0 
HltW7 6 6 

N-7°n fcVb-N- c i s-3 - [ (4 - h V 7>\>jrv * ?-/l>- 1 f i^i/ 

5 -^f/v) ^-^^/] ->^p^i//vr$> 
IR (neat) cm -1 ; 1504, 1329, 1234, 1119, 1 
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0 3 7, 9 0 3. 

mmm7 6 i 

N, N-v^^vV-N- c i s-3 - [ (4-hy7^tn^f;l/-lH-^y 

5 MMm 5 8 7 c i s-3- [ (4 - h V 7>VJru * 1 H-4 V? 

*S-A'-5->(A') */9 p^*W5 ^ (7 0 mg, 0. 2 4 

mmol)<D^;-*(l. 0ml) M (0. 065ml) »U 
£ Cfc3 7%*^T;Vrk KyfctSBft (3 5mg, 1. 2mmo 1 ) £flg*. s % 

ux*2mmmwvtc 0 m^>T;7km4b*vmi-vvvj* (7 omg, 1. 1 

10 mmo 1) (0. 5ml) SMtH^fl^ Lfc 0 

^iN-TK^-t-hy ^atk^ (o. smi) znxMmzm^u nm\ 

ol^/_,V=2 0 : 1 : 1) T^mi"^ ^ i: fc«fc <0 *jtMU N, N-v^^/V- 
N-c i s-3 - [ (4-MJ7/^o^^-lH- OpyT-A'- 5 < 
15 /V) tf-^vO i/?v^i/;VT^> (4 8. 3 mg, 6 3%) £r#fc 0 

IR (neat) cm -1 ; 1 5 0 8, 1 3 2 9, 1 2 3 6, 1 1 1 5, 9 
0 1 . 

hwj 7 6 7 (Djjmzmcxfcifczn v\ ot^i-ius^ 7 6 8 ofl^^ 

-£-/&Lfc 0 fiU HWJ 5 8 6 -C#fc t ran s-4- { [4- (fy7;V^n 
20 ^^v) -lH-f^;-/V-5-^/V] ***s) i/tv^y-l/T^ls^m* 

mmm7 6 8 

N, N-^f;V-N-trans-4- [ (4 — hV 7;Vto^f;V- 1 H — 
^y^Z-^-S—fA) 
25 IR (neat) cm -1 ; 1 5 0 6, 1 3 2 7, 1 2 3 6, 1 1 8 8, 1 
12 0, 105 2, 941, 902. 
7 6 9 

N-^/l/-N-trans-4- [ (4 -j* TyP- 1 H — f -y?V-jv- 5 
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0 8 -C?#fc t r a n s - 4 - [ (4 *f-)\s- 1 H-4 V^V-JV- 
***/\ v^x/frT^ V (98mg, 0. 40mmol) 
fy-^mfc (2. 0ml) \Lffigt (0. 0 6 0ml) &fflX\Ls ^ C(C-<^X 
7;Vft K (85mg, 0. 80mmol) ^Dx. N 2 B#|KH*# Lfc. c & 

5 fc^T/^tefc^^hy £A (3 0mg, 0. 4 8mmol) <D*9J-A> 

mm (o. 5 mi) ^jpx:, ra&»:i N-7»n^ h 

y^^*^K (o. 8mi) trtiaitmm&miku m^mm^i/v*?^*? 

W^y=2 0 : i) ■c^ai-rsr.ttc.ktJ^u n— <y^-N- 

10 trans-4- [ (4 1 H— O^S-As- 5 -4 M S/ 
^n^vvVT^ (4 5. 6mg, 3 1%) £#fc 0 

IR (neat) cm -1 ; 1 4 5 2, 1 2 3 2, 1 0 9 9, 9 3 5, 8 0 
4, 7 4 4, 6 9 6. 

6 9©#tfeli:Sp£TRj&«rffV\ ^TiC^-riUfe^J 7 7 0~7 8 1 (O 
15 te^&^J&Lfc 0 
7 7 0 

N- — N— trans-4- [ — i 

IR (neat) cm -1 ; 1 2 3 2, 1 1 0 1, 9 4 3, 8 0 0, 7 5 4. 
20 Hi£#J 7 7 1 

N— -N- trans-4- [ (4-^f;V-lH->f 

jft^L : 134~137t: 
^Jfe^iJ 7 7 2 

25 N— (4-^ap^^vVu) -N- trans-4- [ (4-^f/>-lH->f 
fibft : 148~150t 

mmm7 7 3 

N- (3-* h*$"<l'&A') -N-t r an s-4- [ (4-^f;V-lH- 
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: 150~153t 
H»J 7 7 4 

N— (4-p< h^v^O^/P) -N- trans-4- [ 1 H- 

MM.: 176-178^ 
^»J7 7 5 

N- (3- M/7^tn^f;lXy^) -N- trans-4- [ (4-^ 

10 IR (neat) cm -1 ; 1 5 0 8, 1 3 2 7, 1 1 2 0, 9 4 3, 8 0 
4, 7 0 2. 

nmm 7 7 6 

N- (1, 3— ^y'v^^y-^- 5-^/V^^) -N-trans-4- 
[ (4-^f;V-lH — f 1^^-/^-5-4 M ri-^] >>^a^w^ 
15 y 

IR (neat) cm -1 ; 1 24 7, 1 0 3 4, 9 2 8, 7 9 6. 
M1fcM 7 7 7 

N- trans-4- [ (4-yf/WlH--f y^/-^-5-^;V) Or* 
v-] ^y o^drvvl'-N- (t°yv ! >'-2-^;Mf;l/) T^y 
20 IR (neat) cm -1 ; 1508, 1221, 1091, 941, 75 
6. 

-$mm7 7 8 

N- trans-4- [ ( 4 -y 1 H-4 ^PV-JV- 5 — f/P) ^ 

s/yn^r^/u-N- (try ^-3->f/^^/v) r^y 

25 IR (neat) cm -1 ; 1 5 0 8, 1 2 2 2, 1 0 9 1, 9 4 1, 7 5 
5. 

HWJ7 7 9 

N— trans— 4— [ (4 ?VV- 1 H-J >jf-/-/l>- 5 -< (A) ^ 
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IR (neat) cm -1 ; 1 5 5 8, 1 2 2 2, 1 0 9 5, 9 4 1, 7 9 
6. 

MMffl 780 

N-^y^f;V-N-trans-4- [ 
5 5-^/P) ^OA^;U7^ 

IR (neat) cm -1 ; 1 2 3 6, 1 1 0 1, 9 3 5, 8 7 3, 7 9 0. 

mmm 7 8 1 

N-7x^-N-trans-4- [ 

10 IR (neat) cm -1 ; 1508, 1220, 1093, 940. 
mMM7 8 2 

N-trans - {4- [ (4 1 H — f 5 — YAO ^ 

H»J 4 0 8 TWC trans-4- [ (4 fvl— 1 H — f ls?V-As- 
15 5—Y;W) ^n^^7^.(9 8mg, 0. 4 0mmol) ©N, 

N-^fMM75 K (2ml) m&fcW nr/o/^^tfiV^ (0. 0 
34g, 0. 40mmol) > b y ^A-T 5 > ( 0 . 14ml, 1. 0 
mmolK l-fcKo^^yXM)7/-/l' (0. 0 54 g, 0. 4 0 
mm o 1 ) , 1 -a^f-A,- 3 - ( 3 ' ^AT 5 7 7° a fcVU) fiAs^M $ 

20 K-~^^(0. 077g, 0. 40mmol) fcAnxT^jf #Lfc e 2N 
-7K^by^!7A7K^ (2ml) ^Px.-CL«b<^#Lfcm, tK^P^lT^ 
6 h^^l*^^ l/lf3 lUtttb U ^7X, ^fP^7jcT^ 

25 SCiCJ:^ N-trans - {4- [ (4-^^A— 1 f ^y*-/V- 
5— (A*) Jr5r*/~\ i/? n^v'/V} >>^7 n ^n^y^A-zj^iyT 5: K (115 
m g , 9 2%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 5 5-0. 6 7 (4H, m) , 1. 
15-1. 32 (2H, m), 1. 38-1. 53 (3H, m), 1. 75 
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-1. 86 (2H, m), 1. 95-2. 06 (2H m), 2. 36 (3 

H, s) , 3. 5 0- 3. 6 5 (1 H, m) , 3. 9 7-4. 0 9 (1 H 
m) , 7. 12 (1H, d, J = 9. 0 Hz) , 7. 27 (1H, d, J 
= 9. 0Hz) , 8. 00 (1H, s) , 12. 84 (1H, s) . 

5 mmm 7 8 2 <o^m^^xs.^n\/\ sxTK^-rmmm 7 8 3-7 8 7© 

8 3 

N- trans - {4- [ 1 < W^-lV- 5 — T/W 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 13-1. 30 (2H, m) , 

I. 36-1. 73 (11 H, m), 1. 74-1. 85 (2H, m), 1. 
95-2. 06 (2H, m) , 2. 36 (3H, s), 3. 46-3. 65 

(1H, m) , 3. 95-4. 07 (1H, m), 7. 12 (1H, d, J 
= 9. 0Hz) , 7. 27 (1H, d, J = 9. 0Hz) , 7. 61 ( 1 H, 
15 d, J = 7. 7Hz) , 8. 00 (1H, s) , 12. 8 5 ( 1 H, s) . 
•$mmi 8 4 

2-* b*cZs-N- trans- {4- [ f ^/-/V- 

5 — f/V) Wu^i/M T±hT$ K 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 6 - 1. 5 3 (4H, m) , 
20 1. 70-1. 81 (2 H, m) , 1. 90-2. 06 (2 H, m), 2. 
37 (3H, s) , 3. 27 (3H, s) , 3. 5 8-3. 7 0 (1 H, 
m), 3. 7 5 (2 H, s) , 3. 95-4. 03 (1H, m), 7. 1 
1 (1H, d, J = 8. 8 Hz) , 7. 27 ( 1 H, d, J = 8. 6Hz) , 
7. 56 (1H, d, J = 8. 0Hz), 8. 00 (1H, s) , 12. 8 
25 6 (1H, s) . 
Hife^J 7 8 5 

N- trans - {4- [ 1 H — <( is^S-As- 5 -4M Jr* 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 17-1. 55 (4H, m) , 
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1. 69-1. 86 (5H, m), 1. 96-2. 16 (3H, m), 2. 
37 (3H, s), 3. 52-3. 68 (1H, m), 3. 68-3. 80 
(1H, m), 3. 80-3. 90 (1H, m), 3. 90-4. 02 (1 

H, m) , 4 . 11-4. 18 ( 1 H, m) , 7 . 11 ( 1 H, d , J = 8 . 
5 8Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 50 (1H, 

d, J = 8. 3Hz) , 8. 00 (1H, s) , 12. 86 ( 1 H, s) . 

mmm7 8 6 

N— trans— {4- [ — f y^V-jV- 5 -4 M 
i/fu^i/M f f 7 k Ko 7 7 V- 3 - *;^^;/7 ^ F 
10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 14-1. 31 (2H, m) , 

I. 39-1. 55 (2H, m), 1. 75-1. 87 (2H, m), 1. 
8 7-2. 0 6 (4H, m) , 2. 37 (3H, s) , 2. 80-2. 92 

(1H, m) , 3. 5 0-3. 7 3 (4H, m) , 3. 81 ( 1 H, t, J 
= 8. 1Hz), 3. 95-4. 06 (1 H, m) , 4. 11-4. 18 
15 (1H, m) , 7. 1 2 (1H, d, J = 8. 8Hz) , 7. 2 7 (1H, 
d, J = 8. 8Hz), 7. 82 (1H, d, J = 8. 3Hz), 8. 00 

(1H, s) , 1 2. 8 5 (1H, s) . 
mMM7 8 7 

2-^f7l'7^-N-trans - {4- [ (4-^f/l/- IH-f V^/ 
20 ttis] T-fehT5:K 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 2- 1. 5 5 (4H, m) , 

1. 70-1. 82 (2H, m), 1. 91-2. 04 (2H, m) , 2. 

14 (6H, s) , 2. 37 (3H, s) , 2. 80 (2H, s) , 3. 

55-3. 70 (1H, m), 3. 95-4. 06 (1H, m), 7. 11 
25 (1H, d, J = 9. 0Hz), 7. 27 (1H, d, J = 8. 8Hz), 8. 

0 0 (1 H, s) , 12. 86(1 H, s). 

m&mi 8 8 

N-^o/o fcr/MfVU-N- trans-4- [ (4-^^-lH— f > 
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&&fcV?-VJ*Ts)'$~$J* (0. 040 g, 1. 1 mm o 1 ) ©7 h 7 1 F 
uyyV (2ml) HJ60IJ3 5t#fcN-t r a n s- {4- [ (4 

-^A'- 1 H — 5 — T^) S/^n^V/U} 
D/^/^i/7^K (0. 108g, 0. 3 5mmol) MfflMffi 
5 LT7I^FWlfc 0 U 7K (0. 0 2ml) % 2N-7KiWk 

MJ ?-McJ§jfc (0. 04ml) , * (0. 08ml) OUgiC^T L±<Dh, 

f" V/ftifta:^/ h y ^ AsT 5^=5:15:1) T^ttJ^S £ £ l£«fc 9 

SliU N-^D7P Wf^-N- t r a n s -4- [ 
10 -^:/^V-;l— 5--OV) ^n^W^y (8 2. 3mg, 8 

0%) £#7t 0 

gfe<& : 132~134t 

%mm7 8 SO^^CTSJ^^VV 7 8 9©1M^ 

^L7b 0 flU ^li7 83T*#fcN-t rans - {4- [ 
15 lH-^f^/-^-5-^;l') ^-=^^] S^n^dr^A'} S'^n^i^io&A' 

H»J 7 8 9 

N— d^O'^/M^-N- trans-4- [ (4-^5vV- 1 H — 'f 1/ 
^/-A— 5— f/V) Hr*i/] ^a^^r^y 
20 : 1 8 0°C 

HJfe#!j7 8 8<D%mz.mtXKJ&&ft\,\ 8kT\Z.7tf~MMm7 9 0<D{k&!fo* 
-£-j&Lfc 0 fiU 8 4t#fc2-^ h^-N- trans- {4- 

[ (4-^A— lH-^^Wl'- it* 9 */] is?u^i/;l>) 7- 

25 HJfe^J 7 9 0 

N- (2 -?i b^is^M -N- trans-4- [ {A-t=}-]V- l H — f 

is&'S—A'— 5-' <M ** 9 s\ ^n^w^y 

IR (neat) cm -1 ; 1 5 0 8, 1 2 2 0, 1 0 9 3, 9 4 1. 

17 8 8©*jSfei^Jii:TRlSSrffV\ $X?\Z.7p1r%tem7 9 lfl>fb#4fcSr 
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^J&Lfc 0 {IU HJfe^J 7 8 5 T'UfcN- trans- { 4 - [ (4 tvV- 
H;&ft#iJ 7 9 1 

5 N- trans - {4- [ (4-^^/W- 1 H— f 5 — -OV) ^ 

$✓] S/^n^V/W -N- (7h7kKo77^-2-'f;^f;i/) T^^ 
IR (neat) cm -1 ; 1 5 0 8, 1 2 2 0, 1 0 7 2, 9 4 1. 

W&mi 8 8©^SfelJilpC-CRft:SrfTV\ WTte^l-Hifefcl 7 9 2<Dft&m* 
&f$,Ltc 0 {IU »J7 8 6t1lfcN-trans - {4- [ (4-*3vV- 
10 1 H-^T^i/-yv-5— ^-=¥V] i/fu^i/M ^hyt Kn77^ 
- 3 -tf/WJ^v-T 5 K£JgF4K:ffl Wc 0 
HJfe#ij7 9 2 

N- trans - {4- [ — f 5 — YAO ^ 

9 s9v**»* 9 sM — N— (7h7fcKo77>-3--f^f^) 7 5 ;x 
15 IR (neat) cm -1 ; 1 5 0 8, 1 2 2 3, 1 0 9 2, 9 4 3. 

mmmi 9 3 

fT-fr 3- ( {trans-4- [ (4-^f;V-lH-^fy^/-;V-5- 

4 0 8 T*#fc trans-4- [ (4 ^vP- 1 f >?y-A'- 
20 5-^) v/^c^W^ (9 8. lmg, 0. 40mmo 1) , 

y^^y^f/V (4 3mg, 0. 50mmol), tVJ-fr (2. 0 

ml) ©^^^50 o cr'6B#F B m#bfc o U «*»**Sr^y* 

2 0:1) T^trJ-r5Ci(Cj;i9^^ 3- ( { t r a n s-4- [ (4-* 
/Vx-h (12 1 mg, 91%) &#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 95-1. 13 (2H, m) , 
1. 32-1. 60 (3H, m), 1. 90-2. 02 (4H, m), 2. 
30-2. 45 (5H, m), 2. 58-2. 67 (2H, s), 3. 57 
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(3H, s), 3. 9 6-4. 0 7 (1H, m) , 7. 10 (1H, d, 
J = 9. 0Hz) , 7. 26 (1H, d, J = 8. 8 Hz) , 7. 99 (1 
H, s) , 1 2. 8 4 (1H, s) . 
MMM7 9 4 

5 4-^/V- 5- [ (t r ans-4-tfa!) i»- 1 — f A*i/9 n^vvV) 

(a) trans-4-[ (4-^;V-l-7^7k Kt3— 2H— \fy Is— 

10 4 0 8 Tlffc trans-4- [ (4 lH-^f >-^y*-^- 

5- J A) **iS] ^da^;V7^ (245mg, 1. OOmmol) , 
p- hA^>XjVX^mt e y (5 Omg, 0. 20mmol), p- 

7KfP#I (3 8 0mg, 2. OOmmol) , N-^^tr° 
n!) (5. Oml) 9 0°CT- 1 303%m#b7c o ^JtS^lN- 

15 7kmt1-h}) £^tM&?& (3 0ml) ^Jnx., ^no*;^ (2 0ml) T'2|h] 

ttJ-A/Y V ^AT^y= 20:1:1) "C^ttl"t"'5 ZLbfckV L 
trans-4- [ (4-^f;V-l-7f7t Kn-2H-k 0 7>-2 — fA- 
20 -lH-^y^/-;U-5 — (M t^ri/] ^tf^rvvKT^ (215mg, 
6 5 %) £#fc c 

'H-NMR (CDC 1 3 ) 6 ; 1 . 0 8 - 2 . 2 0 ( 1 2 H, m) , 2. 
40-2. 62 (5H, m), 2. 71-2. 85 (1H, m) , 3. 68 
-3. 80 (1H, m), 3. 92-4. 07 (2H, m), 5. 66 (1 
25 H, dd, J = 9. 4Hz, 2. 6Hz), 7. 10 ( 1 H, d, J = 9. 0 
Hz) , 7. 34 (1H, d, J = 9. 2Hz) , 7. 97 ( 1 H, s) . 

(b) 5- [ (trans-4-tfnU \>^~ 1 -4;wy^u^ 
**sjV) -l-x h7t KD-2H-t°7V- 2— f;U-lH — f ^ 
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trans-4- [ {A-t^As- 1 -=r hyt Ku - 2 H- \f=7 >- 2 -J 
/l/-lH-^y^-;V-5-f/l/) ^n^^;V7^y (10 6 

mg, 0. 321mmol), 1, 4 - v^n^-;/* (6 9. 3mg, 0. 
3 2 Immo 1 ) , 0Z%fcj3 V V J* (llOmg, 0. 80mmol) , N, 
5 N-v/^^Tt K (2. Om 1 ) <D*i£t)£ 8 O^T* 2 f$r H m#Lfc 0 

1 N-TK^-fb^ h y ? AtJc^ (20ml) &JbD;fc, * p p ( 2 

Oml) -C2lU$ffiUt 0 ?fcB&^*$'!7AT«**&, »«l<6@U2»36c*^Sr 

V'/B^rr:^/ h y rc^/l/T $ V= 2 0 : 4 0 : 3) T?^tBi--5 £ £ fci & flf 
10 114-^^-5- [ (t r a n s -4-fc°o y 1 — f/U^n-^v- 

^-=^r->] - 1 -f h 7 t Kn- 2 H - e e 7 ^- 2 1 H-^f y^/- 

)V (67. 1 m g , 55%) $r#7c 0 

1 H — NMR (CDC1 3 ) 6 ; 0. 75-2. 20 (16 H, m), 2. 
43-2. 65 (9H, m), 3. 68-3. 80 (1H, m) , 3. 92 
15 -4. 07 (2H, m) , 5. 6 2-5. 6 8 (1H, m) , 7. 10(1 
H, d, J = 9. OHz) , 7. 34 (1H, d, J = 9. 2Hz) , 7. 
9 6 (1 H, s) . 

( c) 4-^/W- 5- [ (trans-4- t°ay 1 — ( 

***y] -1H — (>?y-/l><D-&j8 l 
20 4-^^-5- [ (t rans-4-t°nD 1 -j^W V^*c */ 

^) - l-7h7t Kn-2H-t°9> , -2— fVW-lH — 

;\o (6 2. lmg, 0. 16 2mmol), 4Nli/^t« (2. 0 
ml) , ^y7°n^V-^ (2. Oml) ©ift^&£»T^4l$|RHfc#Lfc« 
»H*f SUttfc 1 N-*tftt f y ? (2 Oml) £JP;U gftfex. 

25 ^ (2 Oml) -C2 0ttffiLfc o »^*V*At?|6JftflU fcffiftHUKS 
ft!Dt«^!l*W7A^O^F^77^- (^i^/S^^vv/ h y ^ 
W^y=2 0 : 4 0 : 3) £ £ 9 ftffil U4 ^vt— 5 - 

C (t r a n s-4-h°aV v^- 1 — (fris? v^f/is) ir^ 9 y\ - 1 H- 
^y^-^ (2 8. 3mg, 5 8%) 
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IR (neat) cm -1 ; 1 5 0 6, 1 2 1 7, 1 0 9 7, 94 1. 

7 9 5~HiiM8 0 2(D>fb^^^bfCo ftfcU H»H 1 Ot?#fcc i s 
-4- [ (4-^f;V-lH-^y^/-;V-5 — (/U) 

%W$i 7 9 5 

N- (cis-4- [ (4-^fW- 1 H-^T y^/- /l/- 5-4/1") 
is? n^vvV} -N~ <y^-jvr $ 

(a) N- fcis 4- [ (4-^/V- 1 H--f l/#^—jV- 5 — f 

10 /V) ^v-] ^n^3-y/W ^>7 5 K 

MS :m/z = 3 3 0 (M+ 1) 

(b) N- {c i s--4- [ (4-^f/V-lH-^y^>-5 — T 

IR (neat) cm -1 ; 2933, 2852, 1225, 1095, 9 
15 3 9,7 8 7. 

mnm7 9 6 

fy^/^-N- (cis-4- [ (4-^f;U-lH — fi/^V— /V-5 

(a) 2-^^;V-N- (cis-4- [ (4-^f/V-lH-f 
20 -5-^/10 ^-=3r-y] *s9w*-*Z/M -fu/^T^Y 

MS : m/z = 3 16 (M+ 1) 

(b) N-> fy^-N- {cis-4- [ (4-^f^-lH— fyyy' 
— /U- 5 — -f/t-) ^-^^] 9 y^xx^^i/M 

IR (neat) cm" 1 ; 2 9 3 5, 2 8 6 4, 1 2 2 8, 1 1 0 3, 9 
25 53, 943, 796. 
MMM 7 9 7 

N— (2-^ -N- (cis-4- [ (4-^^vW- 1H~4> 

(a) 2-/ h^f-N- {c i s-4- [ (4-yf/U-lH-^y^/- 
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sis- 5 — (ju) OrSriA isfu^*i/;U} T±hT$ K 
MS : m/z = 3 18 (M+ 1) 
(b) N- Y**/^/\s) — N — {c i s-4- [ 

5 1 H-NMR (CDClj) 5 ; 1. 5 4-1. 7 8 (8H, m) , 2. 
0 3-2. 0 7 (2H, m) , 2. 49 (3H, s) , 2. 60 ( 1 H, 
m) , 2. 86 (2H, t, J = 5. 2Hz) , 3. 38 (3H, s) , 

3. 55 (2H, t, J = 5. 2Hz) , 3. 70 ( 1 H, m) , 4. 36 
(1H, m) , 7. 08 (1H, d, J = 8. 8Hz) , 7. 24 ( 1 H, 

10 d, J = 8. 8 Hz) , 8. 01 (1H, d, J=0. 92Hz). 

mmm 7 9 8 

N- (i^n^ntf/l^^vP) -N- (ci s-4- [ — i 
l/W—As-5 — fA>) ttSS] i/?xi^*isM T 5 

(a) N- {c i s-4- [ (4-^f;V-lH- f >?S—/\'-5-' < Ad 
15 tf-^f-S/] ^n^^l/} ^P^o/^/^^f^ K 

MS : m/z = 3 1 4 (M+ 1 ) 

(b) N— (^n^Plf;l/^f;V) — N— {c i s-4- [ 

] H-NMR (CDC 1 3 ) 6; 0. 11-0. 16(2 H, m) , 0. 
20 44-0. 52 (2 H, m), 1. 0 1 (1H, m) , 1. 53-1. 78 
(6H, m), 2. 02-2. 07 (2H, m), 2. 46 (3H, s), 
2. 55 (2H, d, J = 7. QHz) , 2. 61-2. 68 (1H, m) , 

4. 34 (1H, m), 7. 05 ( 1 H, d, J = 8. 9Hz), 7. 24 
(1H, d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

25 mMffl7 9 9 

N- (i/jrwOJ-A'tT-A') — N— (cis-4- [ (4-7<^-lH-^ 
As- 5 — (M tti/] */?u^*sA>) 
(a) N- (cis-4- [ (4-^;V-lH-<fV^/-;V-5- ( A-) 
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MS : m/z = 3 4 2 (M+ 1 ) 
(b) N— (^o^yf;^^) -N- {c i s-4- [ (4- 1 ?<?Vl'- 
1H— (y?*/— /Is- 5-' (M ttf] v^n^vvW TK> 
IR (neat) cm" 1 ; 2 9 2 9, 2 8 6 2, 1 2 2 3, 1 0 9 0, 9 
5 3 9, 9 1 4, 7 9 5. 

^mms o o 

N- {cis-4- [ — fy^/-/V- 

e/^n^vvW — N— (7h7tFD77^-2-^;^f;v) T^©^ 

(a) N- {cis-4- [ (4-^/V- 1H- f l^^V— A>- 5-^;W) 

MS :ra/z = 344 (M+ 1 ) 

(b) N- {c i s-4- [ (4 -^f 1 H-^ y^y*^;i/- 5 ->f ;u) 
Jr5r*A i/tti^*>y;V} -N- (7f7t K077V- 2 — f/l^^WO 75 

15 1 H — NMR (CDCI3) 5 ; 1. 5 0-1. 8 0 (7H, m) , 1. 
83-2. 07 (5H, m), 2. 48 (3H, s), 2. 56-2. 63 
(1H, m) , 2. 68 (1H, d d, J = 12, 8. 0Hz) , 2. 79 
(1H, dd, J = 12, 3. 8Hz), 3. 73-3. 80 (1 H, m) , 
3. 84-3. 91 (1H, m), 4. 00-4. 08 (1H, m), 4. 
20 3 4 (1H, m) , 7. 07 (1H, d, J = 8. 9Hz), 7. 24(1 
H, d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 
H»!l8 0 1 

N- {c i s-4- [ (4->f;WlH- ( y?y~—sl>- 5 < ?v) Jr**A 
i/?u^*r?y;v} -N- (fr Y 7 t Kn 7 7 s- 3 < fr* T ^>(D&j& 

25 (a) N— { c i s — 4 — [ (4 - ^ f 1 H-f 5 -^7^ 

tti/] ^n^vvW 7f7kKn77^-3-*/V*>t5 K 
MS : m/z = 34 4 (M+ 1 ) 

(b) N— { c i s-4- [ (4-^f;V-lH-^^/-;l^-5-f^) 
t^rv'] v^p-^vvW -N- (fh7fc b*v77>- ^vU) 7$ 
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1 H — NMR (CDC 1 3 ) 5 ; 1. 5 5- 1. 7 5 (7H, m) , 2 . 
02-2. 13 ( 3 H, m) , 2. 33-2. 45 ( 1 H, m) , 2. 49 

(3H, s), 2. 53-2. 63 (1 H, m), 2. 68 (2H, d, J 
5 =7. 7Hz) , 3. 52 (1H, dd, J = 8. 4, 6. 1Hz), 3. 
72-3. 79 (1H, m) , 3. 84-3. 95 (1H, m) , 4. 32 

(1H, m) , 7. 07 (1H, d, J=8. 9Hz) , 7. 24 (1H, 
d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 
MMM 8 0 2 

10 N — <l/i?/\s-N- {c i s-4- [ (4-^f/l/-lH-^fy^/- yV- 5 - 

(a) N- {c i s-4- [ 1 H — Of)/— 5 — ( ;V) 

MS : m/z = 3 5 0 (M+ 1 ) 
15 (b) N-^S?;l/-N- {c i s-4- [ (4-^f;V-lH->f^;- 

1 H — NMR (CDCIj) 6 ; 1. 5 4- 1. 8 3 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 66 ( 1 H, 
m) , 3. 6 9 (1H, m) , 3. 8 7 (2H, s) , 4. 3 3 (1H, 
20 m), 7. 08 (1H, d, J = 9. 0Hz), 7. 22 (1H, d, J = 
9. 0Hz), 7. 22-7. 39 (5H, m), 8. 02 (1H, d, J 
= 0. 9 2Hz) . 

2ffiM4 2 3©2rfefciHDTffftV\ JUTte^f *»«8 0 3~^»!l8 0 7 
©fc^l£r^$;Lfc 0 fc£U ^&fe#J4 1 0T*#fcc i s-4- [ (4-*?vl/ 
25 - 1H — f l/f'S-A'-S-JM 0^*1^7 5 ^&JBWfc:JBV> 

HJfe^J 8 0 3 

N- — N— {c i s-4- [ 
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1 H — NMR (CDC 1 3 ) 8 ; 1. 5 6- 1. 6 5 (2H, m) , 1. 

7 3-1. 8 3 (4H, m) , 2. 01-2. 10 (2H, m) , 2. 47 
(3H, s) , 2. 72 (1H, m) , 4. 00 (2H, s) , 4. 35 
(1H, m), 7. 07 (1H, d, J = 9. 0Hz) , 7. 17 -7. 
5 5 0 (5H, m) , 8. 0 0 (1H, s) . 

MMffl 804 

N- (3-^do^;V) -N- (cis-4- [ (4-^fyV-lH-^> 

1 H — NMR (CDC1 8 ) 6 ; 1. 54-1. 7 7 (6H, m) , 2. 
10 0 2-2. 0 7 (2H, m) , 2. 48 (3H, s) , 2. 65 (1H, 
m), 3. 8 4 (2 H, s) , 4. 3 2 ( 1 H, m) , 7. 0 6 (1H, 
d, J = 9. 0Hz) , 7. 19-7. 25 (4H, m) , 7. 35 ( 1 H, 
s) , 8. 02 (1H, d, J = 0. 9 2Hz) . 

mmms o 5 

15 N- -N- (cis-4- [ (4-^f;V-lH-^^ 

^-5-^» it* 9 */] i/^n^i/jv\ 
1 H — NMR (CDCI3) 8 ; 1. 5 5- 1. 7 5 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 51 (3H, s) , 2. 62 (1H, 
m) , 3. 82 (2H, s) , 4. 33 ( 1 H, m) , 7. 09 ( 1 H, 
20 d, J = 8. 9Hz) , 7. 24 (1H, d, J = 8. 9Hz), 7. 29 
(4H, s) , 8. 03 (1H, d, J = 0. 55Hz) . 
MMM 8 0 6 

N— {2-yy)\s**f-)V) -N- {c i s-4- [ (4-^f^-lH-^y^ 

25 1 H — NMR (CDC1 3 ) 6 ; 1. 5 9-1. 7 7 (6H, m) , 2. 
0 3-2. 0 8 (2H, m) , 2. 48 (3H, s) , 2. 66 (1H, 
m) , 3. 8 9 (2H, s) , 4 . 3 6 ( 1 H, m) , 6. 2 1 (1H, 
d, J = 3. 1Hz) , 6. 32 (1H, m) , 7. 08 (1H, d, J = 
9. 0Hz) , 7. 24 (1H, d, J = 9. 0Hz) , 7. 37 (1H, 
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m) , 8. 0 1 (1H, s) . 
H«J8 0 7 

N— { c i s — 4 — [ (4-^/V-lH-' f 
S/^n^V/l/} -N- (^y-2-^;V^^) 
5 1 H — NMR (CDC 1 3 ) 6 ; 1. 5 4-1. 77 (6H, m) , 2. 
0 2-2. 0 8 (2H, xn) , 2. 49 (3H, s) , 2. 72 (1H, 
m), 4. 0 8 (2 H, s) , 4. 3 4 ( 1 H, m) , 6. 95-6. 9 
7 (2H, m) , 7. 08 (1H, d, J = 9. OHz), 7. 20-7. 
25 (2H, m) , 8. 02 ( 1 H, d, J = l. 1Hz) . 
10 8 0 8 

N— (2-7/U*n'<ys?A') — N— {c i s-4- [ 

1 H — NMR (CDClj) 8 ; 1. 5 4- 1. 7 8 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 63 (1H, 
15 m) , 3. 9 2 (2H, s) , 4. 3 3 ( 1 H, m) , 7. 00-7. 1 
3 (3H, m), 7. 20-7. 27 (2H, m) , 7. 37 (1H, dt 
-like, J = 7. 5, 1. 8Hz), 8. 02 ( 1 H, d, J=0. 92 
Hz) . 

nmws 0 9 

20 N— (3-7A'*'V'<>'i?A>) -N- (cis-4- [ (4-^f;V-lH — f 

1 H — NMR (CDC 1 3 ) 6 ; 1. 5 4-1. 7 6 (6H, m) , 2. 
01-2. 08 (2H, m) , 2. 49 (3H, s) , 2. 64 (1H, 
m), 3. 86 (2H, s), 4. 32 ( 1 H, m) , 6. 93 (1H, 
25 m), 7. 05-7. 12 (3H, m), 7. 20-7. 31 (2H, m), 
8. 0 3 (1 H, d, J = 0. 9 2Hz) . 
MMW 8 10 

N- (4-7/V^-Ov<v^/w) — N— (cis-4- [ (4-^f/V-lH-Y 
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1 H — NMR (CDClj) 6 ; 1. 5 3-1. 8 0 (6H, m) , 2. 
0 2-2. 0 7 (2H, m) , 2. 47 (3H, s) , 2. 68 (1H, 
m) , 3. 87 (2H, s) , 4. 33 (1H, m) , 6. 96-7. 0 
6 (3H, m), 7. 22 (1H, d, J = 8. 8Hz) , 7. 31-7. 
5 3 5 (2H, m) , 8. 00 (1H, d, J = 0. 92Hz) . 
MMM 8 11 

N- (2-p< h*$"<>&M -N- {c i s-4- [ 

IR (neat) cm -1 ; 2 9 4 3, 1 4 9 7, 1 2 5 0, 1 2 2 7, 1 
10 126,941,752. 
&%ft|8 1 2 

N- (3-^ h*i<"Oi?M -N- {c i s-4- [ (4-^f;V-lH-^ 

IR (neat) cm -1 ; 2939, 1265, 1221, 1039, 9 
15 4 1,7 8 5. 

mmm8 1 3 

N- (4 -j* h^v"<^>Vv) -N- {c i s-4- [ 

IR (neat) cm -1 ; 2945, 1508, 1250, 941, 75 
20 0. 

HJ6M4 5 5<D^^CT^T^V\ UT\^i-MWl8 14, 81 5 <Dft& 
25 8 14 

3, 3, 3- hU7;Vtn-N- {c i s-4- [ (4-^^-lH->f^ 

MS : m/z = 3 5 6 (M+ 1 ) 
MMM 8 1 5 
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2- {^i?M*is) — N — {c i s-4- [ 

MS : m/z = 3 9 4 (M+l) 
IMI8 1 6 

(a) 2- (c i s-4- [ (4-^/Wl-ff7l: Kn-2H-t°7^ 

- 2 -'f 1 H-'f y^^- 5 ->f ^) tti/] isfv^isA'} -1H 

y^TVK— A'-l, 3 (2H) -^^o-a-fife 
10 2-{cis-4-[ — <M Of* 
9 S\ *s9xl*^*/AA - 1 H-'f y-f y K— A?- 1 , 3 (2H) (10 
Omg, 0. 2 6 6mmol) ©7h7l:Ko77>' (2. 7ml) ill:3, 
4-i/t Kn-2H-t 0 7> (3 6 ju 1 , 0. 3 9 9 mm ol) , &t>\ p 

- h/Va:^;U7jNV^ • — zKfD^I (15 mg, 0. 0 6 9 mm o 1 ) £30*. 

2- (ci s-4- [ (4-^f^-l-rh7t Fn-2H-fc°^:/-2— < 
/U- 1H— (>?*S— /V-5— f/V) -lH-^y^ 
3 (2H) -v^^ (9 9. 6mg, 8 2%) £#/c„ 
20 (b) c i s-4- [ (4-^f;V-l-7f7tKn-2H-t°7y-2- 

2- { c i s-4- [ (4-^^-l-7^7k Rn- 2H-fc°9^- 2- 
^;v-lH-^fy^/-;v-5--f;v) tf-^F-S/] v^n^3->/W -lH-^y 
4 1/ K— /U— 1 , 3 (2H) -v^ty (9 5. 5mg, 0. 2 0 8mmol) t 
25 3 0% ^^T^>-^/-^mm (5. 0ml) ©»^*Sri0iOBIET 2 

^^nvf^77^- (^nn/^/l/A/y /lx/2 8 %T^=- 17 ^7K"C^ 
ffl) -Cflf»U c i s-4- [ (4-^;V-l- 7 F7k KP-2H-fc°7^ 
-2-^f/V-lH — < A/- 5 -4A<) it^rlA 9 s9 a^-f-^T 5 1/ 
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(6 0. 4mg, 8 8%) 

(c) 4 -7*^71'- 5- [ (4-^V*y is- c i s - 4-4 jVi/fv^y 
A) -l-fh7k KD-2H-t°7>'- 2 — {^-lH-^y^y- 

5 c i s-4- [ (4-^^/V-l-7h7t Kn-2H-lf7^-2-^;V- 
lH-^y^-;v-5 — ( )V) *y$ xi^y-yy %y (2 0 0mg, 

0. 6 0 7mmol) CON, N-v'^W/^T^ K (4. 0 ml) WfcSZ- 

t;V (7 6. 4 m 1, 0. 6 0 7 mm o 1 ) N 
^16*y^A (2 5 2mg, 1. 82mmol) £JP;i8 0^6P#NHfciM# 

-5- [ (4- { t^*!I>-c i ^-=3ri/] - 1 — 

7f7t Kn-2H-k°7y-2-^;l/-l H — f V^V— >v (1 8 6mg, 7 
7%) £#fco 

15 (d) 4-^<7VV-5- [ (4-^A^y^-c i 8-4-^/^0^^ 

4-^^/U-5- [ (4-^UV-c i s -4— {A'i/#u<^>*i/A') & 
**S~\ -l-fh7t Kn-2H-fc 4 7^-2— - f/l— 1H — {yp^—A" (1 
8 6mg, 0. 465 mm o 1) <D2 —Zfx3s<J —As (4 . 0ml) ^f!:4N 
20 -^bTK^-^^f"^ (4. 0ml, 16mmol) ?rj]|]tiST'2 4^ 

[ (4-*As*})y- c i s-4-^f;!/^^n^^) 3"^] -1H-^V 

• t&^*& ( 1 4 9 m g , 9 1%) 
1 H — NMR (DMSO-d 6 ) 5 ; 1.56 (2H, m) , 1. 80 
25 -2. 08 (6H, m), 2. 45 (3H, s), 3. 08-3. 15 (2 
H, m), 3. 24 (1H, m), 3. 42 (2H, d-like, J = l 
2. 1Hz), 3. 85-3. 98 (4H, m), 4. 48 (1H, m), 
7. 12 (1H, d, J = 8. 9Hz) , 7. 29 (1H, d, J = 8 . 9H 
z) , 8. 02 (1H, d, J=0. 92Hz) , 10. 97 ( 1 H, br 
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s) . 

HJfc0!l4 2 3(0^lcmCT^V\ OT^-f3ljt#!]8 17,81 8 CD-ftm 
^I^^Lfc 0 fefcU ll«i]6 9 3T*#fcc i s-5- [ (3-7^^d 

5 ^LfCo 
HWJ8 1 7 

c i s-5- { [3- K^^/VT^y) v'^Aar^] — 1 H — i 

y^y*— /v- 4 — yj^^?— h y ^ 

IR (neat) cm -1 ; 2 9 3 9, 2 2 2 2, 1 4 9 5, 1 3 1 3, 1 
10 236,1028,945,750. 

mmm sis 

c i s-5- { [3- (^y^/VT^y) v/*n^^>/Kl ^v'} - 1 H-^T 

IR (neat) cm" 1 ; 2 9 3 7, 2 2 1 8, 1 4 9 8, 1 3 1 1, 1 
15 242, 1022, 947, 795. 
MMM 8 19 

2-y^vl—N- {c i s - 3 - [ (4 -y fvu- 1 H— < 5 — 

/W) J^f] e^u^r^/V} y°o/-?yT^ KO^ESc 

n«j4 1 1 t#t c i s - 3 - [ (4 -y ^-/v- 1 h— r yyy-^- 5 - 
20 ^iy] -yy n^tyr^©- doomg, 0. 35 

mmo 1) <DN, N-^f^*;W$K (5ml) ^"f'fcl'l' yg&& (3 
6. 2/zL, 0. 3 9mmol) N l-xf;l/-3- (3' -y^W$yy 
ntVw) *;V3}?e/-f ^ (7 4. 8mg, 0. 39mmol) N t K 

D^f-y^y/ h y TV*— A' (5 2. 8mg, 0. 39mmo 1) fcit/hDxf 
25 /lyT^y (0. 18ml, 1. 28mmol) ^fii£Tif«jf # Lfc 0 

s^m^^K w^.>\ TK^Ap^r^ia^^^^- h/V^y (1/ 
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- { C i S - 3 - [ U-T^W- lH->fy^ /V- 5->f/V) t^f-V] i/ 

^n^S/vM} K (8 6. 3mg, 77%) Srftfc. 

IR (neat) cm _t ; 9 5 3, 1 0 8 6, 1 2 1 5, 1 5 4 3, 1 6 

3 5. 

5 mtfoM 819 <Djjmz.mzx&fo%ft\<\ uT^-tmMm 8 2 0-8 2 6© 

MMM8 2 0 

N— { c i s — 3 — [ (4-^3vl— 1H — f f^) ^v'] 

10 IR (neat) cm -1 ; 9 5 4, 1 0 3 1, 1 2 1 5, 1 5 1 4, 1 5 

4 3, 1 6 3 3. 

mi&m 821 

2-^ h^r->-N- (cis-3- [ (4-^f;>-lH-^y^7wW5- 

15 IR (neat) cm -1 ; 9 5 3, 1 1 1 2, 1 2 3 2, 1 5 1 2, 1 6 
4 7. 

mmms 2 2 

3, 3, 3- hi) (cis-3- [ (4-^f7V-lH-^^ 

20 IR (neat) cm -1 ; 1 0 1 3, 1 0 8 4, 1 1 4 6, 1 5 5 2, 1 
6 5 5. 

mmm 823 

N— {cis-3- [ (4 - ^ f 1 H-^ 5 - ttis] 

25 IR (neat) cm' 1 ; 9 5 5, 1 0 8 6, 1 2 1 7, 1 5 5 1, 1 6 
3 3. 

HJfef!) 8 2 4 

2, 2-v^^V-N- (cis-3- [ (4->f;WlH-^y^;V- 
5--r;l-) ^-^r^/] v't/P^^r^W ^u/^T^ K 
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IR (neat) cm -1 ; 9 5 1, 1 2 0 0, 1 5 3 5, 1 6 2 8, 2 9 
4 5. 

mmm 825 

2- (1, 3-v^^y-l, 3-i?b Ko-2H--f y^yK^-2-/f 
5 /W) -N- (cis-3- [ f >^y*— /U-5-- <A0 

LC/MS :M+1 = 4 3 3. 4 
Hl&0y8 2 6 

N- {cis-3- [ ( 4 - ^ 1 H -^f V 5 - ^ ;V) sf-^ri/] 

10 d^vvW ^yznfyr^ K 

IR (neat) cm -1 ; 6 5 0, 9 4 5, 1 0 0 9, 1 5 3 7, 1 6 3 
3. 

mmms 2 7 

N—fyy^/v-N- 3- [ (4-^;wiH-^y^>-;i/-5- 

|H»J8 1 9T*#fc2-p<^-N- {c i s-3- [ (4-^f;V-lH- 
'f^/- /V-5— f/V) ^n-^v^W 7°D^y7^ K (7 6mg, 

0. 24mmol) ©THF^f (5mL) toitafrfbT/l'S -!7 A U f"? A (4 
5. 6mg, 1. 20mmol) %Mz.X 8 5°CMT 1 2 B#r^PE^#Lfc 0 R 
20 J&fl££&£P^7.k (4 6 n L) , 2 N-7K^{k^ h V $J*7kMm (9 2 n L) N tK 
(13 8/zL) % £2JP;tT3 0#!i#Lfc^ -fery-f h^iiiL/c 0 ^Srv-y^ 
Wn^^7 7>f- (HSfctfvK (5%T^-TtK) 
d*M=1/10) (crU^LfCo ^#KD2-7°n/NV-/^^{ClN— 
^-^5M^-7Vl«£ (0. 2 5mL) 3 0#»#U«£^JEW 

n — ry^^-N- (cis-3- [ u-^^w- iH— ' r y^v— ^-5 

f A-) ^-drv^] n 7^ - — jfiijft (4 2. Omg, 4 9%) 
LC/MS :M+1 = 3 0 2. 3 
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%H&WZ 2 8 

N- (cis-3- [ (4-^f;V-lH--f^/- 

f^n^^V} -N- (fh7t Kd77^-3 — f/U^^V) T^^-— % 

5 WJ8 2 0T*#fcN- (cis-3- [ (4-^^-lH-^^/-;k 

5 KfcffiV^5Httfl|8 2 7©^Sfet!:J|ICTffV\ N- {c i s-3- [ (4-> 
^vP- 1 H— i >^V— /U- 5 — <A>) tt*s] P^3rvvW -N- Or |> 
7tKo77^-3-^f^ ^) T ^ > • —&BH&$ft1t 0 
10 IR (neat) cm -1 ; 1 0 4 1, 1 0 9 0, 1 2 2 3, 1 5 1 0, 2 
9 4 3. 
MMW 8 2 9 

N- (2-* h^^M — N — {c i s - 3 - [ (4->f;V-lH-^ f> 
^/-^-5->f;l/) $/^n^ 7^--Stt©^ 

15 HWJ8 2 17?#yt2-y h^>N- {cis-3- [ (4-^f/U-lH- 

#J8 2 7®»$CtfTl/\ N- (2-^ b^r^oi^) — N— {cis-3 

20 LC/MS : M+ 1 = 3 0 4. 2 
8 3 0 

N- (^n7°oWf;V) -N- { c i s-3- C (4-^f;v-lH-f 

^»J8 2 3T*#fcN- (cis-3- [ (4-^/V-lH-^^-;V 
25 -5 — <)V) *s9w^**/M ^^n7 s D/-?^;^^^r^ KSrfflv^ 

(cis-3- [ {A-tJ-jV- 1H — r ^"^^] 

IR (neat) cm -1 ; 8 0 0, 1 2 1 1, 1 2 6 7, 1 5 2 9, 2 6 
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1 1. 

3 1 

N- {c i s-3- [ A'-S-JA') 
5 MMffl 8 2 4 T*#fc 2 , 2-v^^-N- (cis-3- [ (4-y^vt— 

^xmmm %2i (D^m-mcxn^ \ n - ( 3 , 3 - j-^j-m - n - 

(cis-3- [ (4-^^-lH-^^y-7V-5— tA>) is* 

10 IR (neat) cm -1 ; 1 1 1 5, 1 2 2 7, 1 3 7 5, 1 5 1 8, 2 
9 5 3. 
MMW8 3 2 

N~l~- {c i s-3- [ (4-^^/U- 1 Ti'^A-vl'- 5 — fAO * 

15 HMJ8 2 5T*#fc2- (1, 3-i^-^y-l, 3 -$*fc Kn- 2 H — f V 
^yK-/V-2- f/V) — N— (cis-3- [ (4-^f;l/-lH-^^y 
— /V-5— YAO v^n^S/yl^} Tir hT5: K (7 0mg, 0. 16 

mm o 1 ) Iu4 0 J-;VT % V* $ J -J^mW. ( 5 m L) &MZ.X—®8tW V 

20 2 -t'o/v s?x.?A'x.y-' T^mm^utx 3 O^a^L^io 

K'llrl, N~l~ (#£?«B3H-) - {c i s-3- [ (4-^f/V-lH 

r >*v— a,- 5 — r /i-) ^ *a xx^^aa 7 y ->yr $ k • — 

jft ( 3 9 m g , 7 9%) Sr#fe c 
25 IR (neat) cm -1 ; 1201, 1267, 1556, 1662, 2 
9 4 3. 

8 3 3 

N- (cis-3- [ (4-^^V-lH-^y^;!/- 5— f/V) 
i/^n^^i/^} — N— (try v^-4-^^^vV) r^^O^rfc 
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Uli 4 11 T*#fc c i s - 3 - [ ( 4 - p< ^/U- 1 H-^f 5 - 

-OW ^-^e/] i^P^i^TS y (1 0 Omg, 0. 41mmol) 

(5ml) [^y^3fy7;V7fcK (4 2. 8/iL, 0. 4 5 
mmol),^(0. 2 3mL, 4. 0 8mmol) ^tetlO^i^ 
5 7; h y (28. 2mg, 0. 45mmol) ^P^T 

-7^_ (Bft&t^vK ^ (5%TV*-~T7J0 /^dp^=io/ 

10 0) (CTft^L, N— { c i s — 3 — [ ( 4 — ^ ^VW— 1 H — < l/&*/*—A' 
10 -5 -J As) Z/fv^i/M -N- (h'y^-4— f/Mf^) T 

(58. 7 m g , 4 3%) £#fc 0 
IR (neat) cm -1 ; 941, 1092, 1221, 1508, 16 
0 3, 2 9 3 3. 

15 3 6<D4k&®*&J$,Vfr 0 
mifcM 8 3 4 

N- {cis-3- [ (4-^^-lH— Vstr-S— >V-$-4)V) Or**A 
*s9w^**/A>) -N- (If V {Wf-fr) T^V- 

LC/MS : M+ 1 = 3 3 7. 3 
20 &j£H8 3 5 

N- {cis-3- [ (4-yf^-lH-^yy/-^-5-^;u) 
i/fu^UA'} — N — (t 8 y ^^-2-^;^^^) 

IR (neat)'cm -1 ; 9 3 9, 1 0 9 2, 1 2 2 1, 1 7 3 2, 2 9 
3 5. 

25 MM® 8 3 6 

ai^/V N- {cis-3- [ (4-^/V- 1 >?V*~- A<- 5->f/V) 

LC/MS : M+ 1 = 3 3 2. 5 

37 2-({cis-3-C (4-^f^-lH—fy^ ju- 5 
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fffc^/V N- {cis-3- [ (4-^f;V- 1 H-^ 5 

Sr-^tf) /^n$M=l/l 0) ttllft, 2- ({cis-3- [(4 

i*/ — JV (17. 6mg, 40%) £#fc 0 
10 IR (neat) cm -1 ; 943, 1057, 1093, 1223, 31 
8 8. 

3 8 

t^/V N- {cis-3- [ (4-^f/I/-lH-fy^ A- 5 — </V) 

15 n»j 411 -e#fc c i s - 3 - c ( 4 ^jv- i h->t ^#y—A>- 5 - 

^f;V) t^V] ^P^fyT^y (1 OOmg, 0. 41mmol) 

(5mL) UlT^y/VK^^ (0. 0 4mL, 0. 4 9mmo 1) 

20 p^/V N- (cis-3- [ A- 5 — ( JV) 

Hr**S] *sfu~.*ri/jV) -3-77-x^-}> (88. Omg, 6 5%) £#fc„ 
LC/MS : M+ 1 = 3 3 2. 2 

H»J8 3 8 0^«fetdS|lCTK^S:ffV\ 8 3 9 <Dik&%>*&J&\^1t 0 

MMM 8 3 9 

25 tert-7*^ N- {cis-3- [ (4->f;V-lH — 
5 — (JV) i/#u^*UM ~ 0 -77-1- b 

LC/MS : M+ 1 = 3 7 4. 3 
$ffitil8 4 0 

N- {c i s-3- [ (4 - ^ f /V- 1 H->f 5 ^) 



WO 02/100833 ^ ^ PCT/JP02/05609 

393 

M> (5mL) ©^on^y (5mL) ^(C, 8 3 

9T*#fct e r N- (cis-3- [ (4-/f;W-lH— f 

j/-/i/-5-> <jv) i/fu^i/M - $-T7=-^- Y (10 6mg, 

5 0. 2 8mmol) O^db^^ (5mL) £ Ot^TjjPx., MUCT 
2«WW«#Lfco M^iJE» r t Hi o N- 

{c i s-3- [ (4-> f/u- 1 H--< y^-ZU- 5 ->f^) 
n^vvW -^-75 = > • — MJ yj^irxi^m^L (19 6. 2m g, 
quant. ) ; Sr#^io 
10 LC/MS :M+ 1 = 3 1 8. 2 
H»J8 4 1 

trans-N- {4- [ (4 -ol^vV- 1 H — f )V- 5 — *f/U) ^=3f 

v-] v-^c^v^/V} -N, N-^W^V©^ 
HjfeM 7 4 4 X*Wfc. t r a n s - 4 - ( (4 -rc^/v- lH-f y?-J—A>- 
15 ^-=3ri/) V7D^ty75y (130 mg, 0. 5mmol) CD 

*$J—^W$L (3mL) fcl^i? (0. 14mL, 2. 5mmol) , */UAT 
t K**SI (209. 3mg, 2. 5mmol) ZMftit®., */T;-fcMit 
frVX-t-YVV*. (15 7. 7mg, 2. 5mmol) SrJOJtT— tf6!l#Lfc, 

20 7X«^^^>7AT*^Lfc 0 l^v'!i*Wo-rh^77^ * y 
— A> : ^ d a afr/K& = 0/100~10/100) fcTflUS U trans-N 
- {4- [ (4-aL^/l—lH-' f V#*S— A"- jr^s] 
i/;V) -N, N-^W^y (8 2. 3mg, 57%) £#fc„ 
IR (neat) cm -1 ; 7 9 8, 8 9 5, 9 4 7, 1 0 5 7, 1 4 9 8. 

25 mmm 8 4 2 

N- {cis-3- [ (4-xf;V-lH-^^- ^-5-^T/V) ;tf-=^>] 
^ n^^} — N, N-'^W^ • — 

7 4 5 T'#fc c i s - 3 - ( ( 4 -a:^- 1 y^/—jV- 5 - 

>f AO o^tV7 5 v£/BV^C3l»ij8 4 1 ©^tfCTKS 
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SftTV\ nbtltcffimm (126rag) 02-7 b d/nV«-^^ (5ml) 
IN— ^/^f-^-T 1 ;^^ (0. 8 8mL) £3)P;i, 3 0»L» 

TSrflrU N— {c i s — 3— [ (4 -xf l H-^{ V^/-^- 5 

5 M Jr**y} *stv^*z/M -N, N-^w^y--M (8 5. 2 

mg, 4 6%) £#fc 0 

IR (neat) cm -1 ; 9 8 2, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
2 5. 

%W$\% 4 3 

10 c i s-N- {4- [ (4-^^- 1 H — f^^V— A— 5—<^) ^v-] 
n^v'/W -N, N— ^ ^yVT 5 Is • — &^<£>^J& 

7 4 6 -C#fc c i s - 4 - ( (4 -=c=f-;V- 1H-^ y^/—;V- 5 - 
-f/V) t^v/) i/^ n^dr^>-T $ V£^TH»!)8 4 2<D^^Cr : fTV\ 
c i s-N- {4- [ (4 -xf ^- l f y^/-^- 5 -^^ Or*iS] 
15 is 2 n^vvW -N, N-t^y ?vl/T ^ Is • — ^^^#fe 0 

IR (neat) cm -1 ; 843, 943, 997, 1242, 1446. 
JH»!!8 4 4 

N- {trans-3- [ (4 -^;V- 1 H — 4 V#^—;V- 5 — ( ;V) ir^r 
9 s\ *y$u^*i/M -N, N-i/J^/VTS. > • — ^^O^ 
20 trans-3- ( (4 - p< f ^- 1 T y^/-;I^- 5 -^/U) ^v') 
v^p-^r-^T^ V^rffiVNT^»j8 4 2 ©^fCipCT^f V\ N- 
{trans-3- [ (4 -ac^vv- 1 H-^f 5 

d^^^i -n, n-s?* ^/vt -y - —mm&%ntc 0 

IR (neat) cm -1 ; 8 0 4, 8 4 1, 1 2 1 1, 1 2 5 9, 1 5 2 
25 7. 

mmms 4 5 

t ran s-N- {4- [ (4 -rc^vi— 1 H-^ >^y*— /I/- 5 — f/U) ^~=¥ 
H»J 7 4 4 T*#fc trans-4- ( (4 -rr_^_ i R--f y?V—)\s- 
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?TV\ trans -N- {4- [ (4 1 H — Cs#y*-iV— 5 — f 
AO Hr* 9 s\ is? u^*/M Tir hT^ K£#fc 0 

IR (neat) cm -1 ; 1 1 1 1, 1 3 2 1, 1 5 5 1, 1 6 2 4, 2 
5 9 3 7. 

H HtM 8 4 6 

trans-N- {4- [ (4-xf;l/-lH — ^"=¥ 

7 4 4 t'#fc trans-4- ( (4 1 H-^ V?y~-jV- 

10 5— -fAO ^n^f^7$ >^m^XMMmB 1 9©^{^CT 

f?V\ trans -N- {4- [ (4-^/1/- 1 H — *s As— 5 — f 

IR (neat) cm -1 ; 1119, 1231, 1545, 1633, 2 
9 3 3. 
15 HJfetfiJ 8 4 7 

N- {cis-3- [ (4-oc^vv-lH — (is try— A*- 5-' i JV) ttiS] 

HJfStfiJ 7 4 5 tifc c i s - 3 - ( ( 4 -:c?vl— l H — ( ^?y—;V- 5 - 

20 N- {cis-3- [ (4-^^-1 n-4l/#y—A'- 5 -fVV) ^i/] 

IR (neat) cm -1 ; 957, 1111, 1232, 1545, 16 
3 2. 

mMm 8 4 8 

25 c i s-N- {4- C (4-3i^i/- lH-fy^/-^- 5 — t ;V) t^r'>] 

H«fl 7 4 6 T*#fc c i s - 4 - ( (4 -m^vl— 1 H-^ Wy—fr- 5 - 
-OV) ^o^M^7$^fc/B^T||jK£09 8 1 9<D^(^CTfTV\ 

c i s-N- {4- [ (4-xf;V-iH-^y^- 5 f/V) ttis] 
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LC/MS : M+ 1 = 3 0 2. 3 
MMW 8 4 9 

N— {trans-3- [ (4 fvW- 1 H-> f is?*/— As- 5 ->f/l/) ^ 
5 iX] v^cr^vvW T-fehT^ K<£-£$ 

Hl£#] 7 4 7 T?#fc trans-3- ( (4 1 H— ( ls?/—;V~ 

5— f/l") >-^P^i?->r$^^V^T|l»J8 1 9<DjjmzmCT 

ft\t\ N- {trans-3 - [ (4-^ 1 H-^ Is?*/— As- 5 --f 

AO ^v"] Is^u^isjv) T±hT^ K&#fc 0 
10 LC/MS : M+ 1 = 3 0 2. 3 
MMM 8 5 0 

trans-N-xf^-4- [ (4 -ai^/l— 1 H-- - f Is?*/— A— 5 — f 
A) tf*^] n-^iJ-^T ^ ^ • — ±t^©^ 
»j8 45t#fctrans-N- {4- [ 
15 -A- 5-^ A) tf-^V] i/fu^t/A*} Ti? hT $ KSrJl^T, HJ£#)8 2 
7<D^rfe(CfiCT^TV\ trans-N-xf;V-4- [ (4-^i^-lH- 
4 is?/- As- 5 -4 As) Hr**/] is? df-f-^r ^ ^ • — ±M&£r#fc„ 
IR (neat) cm -1 ; 7 9 1, 8 4 5, 1 0 5 9, 1 2 1 3, 1 5 2 
4. 

20 8 5 1 

trans-4- [ (4 -rc^vU- 1 H— f Is?*/— As- 5 — f /V) - 

(a) trans — N— {4- [ (4-oifvv- 1 H-^T is?*/— As- 5 — f 
A-) is? v^isAs) •fxx/<l/T% KO-^jSfc 

25 HJfe^J 7 4 4 f#fc trans-4- ( (4-^^VV- 1 H-'f V?/—As- 

ffV\ t r a n s -N- {4- [ ( 4 -ai^-yv- i H— <{ is?/— A— 5 — < 
As) is? is As) ■fu^isTS. K£#fc 0 

(b) trans-4- C (4— ^^A— 1 H — I/?*/— A/— 5 — -< A) * 
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trans -N- {4- [ (4-rc^A- 1 H — f A- 5 — Y A) 

v^n^i/A} T'n/N^T^ K£fflV^, HJS^d 8 2 7 O^fe^CT 
'ffV\ trans-4-[ (4 -a:^A- 1 H-'f A- 5 — fA) 



1 H — NMR (DMSO-d 6 ) 6; 0. 90 (t, 3 H) , 1. 17 
(t, 3H) , 1. 4 5 (q, 4H) , 1. 6 3 (m, 2 H) , 2. 09 
(m, 4'H) , 2. 8 4 (m, 4H) , 3. 0 3 (m, 1H) , 4. 0 6 
(m, 1H) , 7. 16 (d, 1H, J = 8. 89Hz), 7. 29 (d, 
10 1H, J = 8. 89Hz) , 8. 0 3 (s, 1H) , 8. 7 7 (br, 1 

H) , 8. 8 9 (b r, 1H) . 

MMM 8 5 2 

N-^A-N- (cis-3- [ A- 5 -> f 

AO is? n^l/M T5>" — ifigfelfe©^ 

15 8 4 7 X*#fcN- lcis-3- [ (4 -^;V- 1 H — f V^y*-A 

-5->f A) ^*n^r>A} T-fe hT^ K£/BwrHife0iJ 8 2 7©^ 

*fetn2|iCrfTV\ N-^f-A-N- {c i s-3- [ (4-xf^-lH- Y ^ 
^y*— A-5— TA) tf-=^>] v^P-^rv-A} T $ ^ • — 2&&&&1to 
IR (neat) cm -1 ; 7 9 9, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 

20 2 7. 

HifiHBI 8 5 3 

N- {cis-3- [ (4-^A- lH-^fyy/- A-5-^A) ;^>] 
n^^A} -N-T'd fc°AT 5 >- • — ttfefefc©^ 
(a) N-{cis-3-[ 1 f A- 5— f A) 

25 V^P^^A} K©-£/£ 

^J£#J 7 4 5 T*#fc cis-3- ( (4-cx^A- 1 A- 5 - 

-fA) ^-^v-) i^n^l^X^&^Tllj^S 1 9 
£?TV\ N- {c i s-3 - [ (4-^^A- 1 H-^^yV-A- 5— fA) 
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(b) N- { c i s - 3- [ (4-xf;V-lH — (>?'/—J\'-5— < A<) Or 
* I/] i/fv^* */M - N - *f n fcf>7 5 ^ • — ittfcftO^ 
N- jci s-3 - [ 1 H->T V^i/— yl— ^"^ 

5 &frV\ N- {c i s-3- [ l f^*V— /V- 5— {As) 

IR (neat) cm" 1 ; 1 0 1 2, 1 2 0 7, 1 2 5 7, 1 4 5 6, 1 
5 2 7. 

854 

10 c i s-N-^^-N- {4- [ (4-xf;>-lH-^y^-/V-5 — { 
A<) */9u^*/M T%1/ •—#M&L(D&tfL 

H»j8 4 8t#fcc i s-N- {4- [ 

femflSCTtTV\ c i s -N-^^yU-N- {4- [ (4-xf;V-lH — fV 
15 5 -^/V) J^vO n^F->vW T ^ ^ • — &m&*'&fe 0 

IR (neat) cm -1 ; 8 1 2, 1 0 4 5, 1 2 1 7, 1 2 6 1, 1 5 

2 5. 

H»J8 5 5 

c i s-N- {4- [ (4-xf/V-lH- f ^99— A,- 5-' { M 
20 n^i^} -N-7°n tT/V7 5 > • — &88&.<0&i& 

MM® J 7 4 6 -C#fc c i s-4- ( ( 4 -xf;l/- LH -^f 5 - 

c i s-N- {4- [ <>? S S— /I^-5 — f/l') 

^ ta *>yU} - N- 7°n fcT/l/T 5 ^ • — 3£&&3r#fc 0 
25 IR (neat) cm -1 ; 8 0 0, 1 2 1 7, 1 2 6 1, 1 5 2 5, 2 9 

3 9. 

MMM 8 5 6 

N-^^/U-N- {trans-3-[ lH-4>?y*-A'- 5 



WO 02/100833 
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8 4 9 T*#fcN- { t r a n s - 3 - [ 1 U-4 

<Djj&\ZLl£ZX?f\t\ N-^/W-N- {trans-3- [ (4-^yb- 1 
5 fc 0 

IR (neat) cm -1 ; 8 0 0, 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 
2 7, 2 9 4 3. 
H»J 8 5 7 

N- {trans-3- [ (4 -Jc^yW- 1 H-^f ls#*S<- 5 — f/P) ^ 
v-^ p^vvW -N-:/p tVl'T 5 V • — tttSttft©-^ 

7 4 7 trans-3- ( (4 -oi^- i H-^T I/W—JV- 

**is) is? v^*c-fr>T$ls%R\,^xmMm8 5 3©»$CT 
m\ N— {trans-3- [ (4-^^vU- 1 H--f ^^-5-^ 
;v) is? u^iy/U} -N-^n fcT^VT ^ is • — &^:&£#fco 

IR (neat) cm" 1 ; 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 2 5, 2 
9 3 9. 

8 5 8 

5- { (2S*4R*6S*) - [ (2, 6 -is* ]) i?y- 4 — f M * 

A-*7-?V- 1 H — r >?*S—A> • &&:&tf>-£j& 
(a) (2 S*4R*6 S*) -4-fc 6 - ^vVfc^y 

(2S*4S*6S*) -2, 6-S^^i/-4-fc Kn^tf^y S^jfcSfeft 
(3 8 8mg, 3. OOmmo 1) ©^WM7$ K (6ml) »f 
\)^jVT%ls (l. 6 7ml, 12. Ommo 1) % Zl&»5?- t e r t 
fvM2. 76ml, 12. Ommol) ^Dtt6 0t^T3^^U, 
M^iv'-tert^Kl. 38ml, 6. Ommol) JMt 
6 0°CicT£Me:2B#r B m#Lfc o tK, 5%-fllEifcic#* y *A«ri)Il*.TRffc«: 
fltJhb*:*K: % mfc^^-Y^is (1:1) fctttliiLfc, 3&fn&&zkTife 
*U h y *AfcTlfcJiU «EET*«CSr«*-t-5^i:K:J:!J (2S*4 
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R*6 S*) -4-fc Kn3r->-2, 6 - V* 9vWfcV< ]) Vis- 1 -&m. t - 
"f<?As ( 3 7 3 m g , 5 4%) &#fc 0 

(b) 5- { (2S*4R*6S*) - [ (2, 6-^f;^^v?y-4->{ 
AO } - A-tf-jV- 1 H — f y^/—;V • tftRift©^ 

5 (2 S*4R*6 S*) -4-fc Kn^>-2, 6-^f;V^U^-l- 
^t-^f;V (14 4mg, 0. 6 2 8mmol) (4ml) 
II 4 - ^ f /V- 1 H-^ y 5 - t-;M 1 4 0 m g , 0. 94 5 

mol) , ->7/^f^Mj-n-^f^^7> (2 5 3mg, 0. 9 4 
3mmol) 0 0°C*;iT 5 B#P^#Lfc 0 }$J£T^£r^feU 

£^febfc 0 ^m^/ — A- (3ml) % 4N-^-v ? ^f-^ (3ml) 

TH#fU 5- { (2S*4R*6S*) - [ (2, 6 - ^A-fc 0 ^ y 4 
— f/V) rf-^S/] } - 4 - ^ f ;V- 1 H-^f • $ti (30mg, 1 

15 6%) £#fc 0 

IR (neat) cm -1 ; 1 2 8 3, 1 2 1 9, 1 2 0 9, 1 1 5 1, 9 
9 7, 9 4 1. 

H9tto 1 

r h o y >mtmmr 

#J«x 2ffiP*©^&ggttPlffi«««t(10Bll hy^t Kn^^W?;^^^ 
(Tris)(pH 7.5), 1% hyh^X-100, 0.5%NP-40, 150mM NaCl, 20mM7$/ft; 
•7" h y 17 A, lmM ^UV^T^^Eg^(EPTA), ImM rc^-U>^y n-;Hf7 
(P-T 5 7 at^^*— rAO-N, N, N- , N' -E^(EGTA) , 0.M 7^b7* = 
25 7i/^f-^/V*=^(PMSF))|i:IB»Ls ^!)7h77;Vtoxfi/y|o^y^ 
-M^^^^f ^, - : lrfflV^Tm^^abfc 0 20,000 g"ei5^M©jt'C?Srfro 
fcfl^ ±?#£[5]ifcU SbKllOO.OOOg, 60#^<D^,i>£?Tofc 0 ^<D±?t£r 
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hs -Ikmfc m^^IgG (Fc) ffifl:) ymmm±m±m.7K (Phosphate- 
Buffered Saline : PBST1/300 ( 1 n l#C#:/300 n 1 PBS) Kl*fr3RU 967tELISA^° 

5 lU^JI) o lOOjul^o y=^>-^fj$j(0.05% Tween 20, 0.25% * 

jfiLtUTA^ ^ (litems y -) /pbs) £^ad u ^rn^r^o^n y 

ofd 0 ^PJ'^^t, 100Ml©^nydF-V^8H»lft-T?ft^*2|sIfTV\ PBST 
1/200(0. 5n 1(0. 1 itg)/100jzl)#fc£;ft,fc— &ft#(^0KII (Rho^f) 
^7°^K^#0£100m1^DU ^T^B^^Pl^^ofCo K£f&, IOOmKO 

£^#@^fc:/t'-Ha00jul^nU 4°C, -StW^t^r^iaot; 

15 Rho^t- ^^^-h^m^tLtco fcj&m7%k, ±m&&x* ioo//i&^ 

tfc&mMW&X* 3 IhI^# bfc 0 $ b (£100 // l»I^A (50 mM Tris (pH 7. 5) , 
lOmM MgCl 2 ,150mM NaCl)T-3®$G*£Ufc 0 ±?#£l&V^c:/ ±iE<^J& 
Jl®l£(50mM Tris-HCl(pH 7.5), 2mM EDTA, lOmM MgCl 2 )£40jLi 1 ffiMVtc, £ 
bW^m^httT'r J *yls% - YV 7**7^4 MATP)^«(0.1mM ATP 
20 (6 nM [y- 32 P] ATP^^tf) N 10 ju g fc * h> (HF2A))£1«U -^0^10 

ofeo RfcWltte. M^^75iM(D]}>mmm, 50/zM ATP^^n1"5wi:{C<t 
oXffofCo fclfc]feT&, M205(Wallactt)*M©*^*-fe^n — 

25 ^75mMOy ^^150mlTn0^r^#Lfc o ^©^^^3HI#«9 ^LfTofc, 

v'a >^7^x7V^10mlJPx.yc: o ^©7^/1-^— h 7 y^^tbfc^^— * 
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?&tto%)£u fc&m^^tix^te^y^Mcjotfzz vis hm. (Rho# 

2W^tC*3V>T> ^lOft^*ORho*t'-1? ICwfltttO. 4 Ail/ml T 
5 footc 0 

^iiiLfc^ STtnc^U 95% 0 2 - 5% C0 2 ^TiiM Ufc^ 1/^^ ^-fef 

10 (118.4 raM NaCl, 25 mM NaHC0 3 , 1.2 mM KH 2 P0 4 , 4. 7 raM KC1, 2.5 

mM CaCl 2 , 1.2 mM MgS0 4 , 11 raM ffr^—X) %mtz Lfc^*25 ml(D^?^^ 

ftimmvtc (&±mtn g) 0 mmm^mtntmR^h ? ^-f-e$j 

5&U Tl/~7* (AP-641G, B^Ttm) £^LTl^-^!B^Lfc 0 ^Ih^^ 
^^45^^^$*^, 7tf/^y V0. 3-300 mM£J!^T\ 

$i#lfC£l00 n g/mlflD X.XW£'& J: 9 S^Tt^l/n y i/0. 3-300 m M£ffl V 

W?fW$tfc, imu<DT^^^ y ^iss^^s^^iooro.i: ufc 



20 mm±<Dmm<DPim& 

feitM^E:*:, >b*£. &Skm^B, AIDS, g 



WO 02/100833 ^ ^ PCT/JP02/05609 

403 



5 
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ft * <d m m 



i. a: (i) 



R 



1 



\ 




x- 



5 



(1) 



X\*m&&. £fc&5£: -0- s -N (R 3 ) - % -N (R 3 ) C (=0) ~ % 
-C (=0) N (R 3 ) -S (O) n - N — N (R 3 ) S (O) a - % 
10 -S (O) 2 N (R 3 ) - % IZtcfo-C (=0) --C**n5aE, 

-N (R 4 ) - N — N (R 4 ) C (=0) - N -C (=0) N (R 4 ) 
-S (O) n - s — N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) 

-c (=o) -tt^ssiaot, itnttmm. w-*fcttAftoti* 

nte % 0. l*fcfi2^-r o 
20 tl<tt*li©^D7^-;H, gm^L< f^gmoiafP^^S, g 
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m&vTji/*;^ w&-kL<nmw&<D>'t vT^^m, gm<bb<Mtg 

g^T/i^^v-tf/wi?-/^ ffm&bOS&gm©^;^ emtu<(* 

&g&©Ti//l^ £fcte5£:-OR\ -N (R 9 ) R'\ 
5 -CON (R 9 ) R 1 °> -S0 2 N (R 9 ) R 1 ° N kb<te-S (O) m R ll T^ 

gmt>b<teMggl©T/i^/i^ It 1 1< ^ttfto n 7^=^;H S g 

mt> b < imwm<Dis? n t/i^~/i^ gm*> l < temm&vmmwimm^ 

W&h b < (iiiI©7;^^^;^'-;H, g&t> b< tef§gm^#;^S> 

10 titt<fiiit©7^;H, £fcte5£ : -CON (R 9 ) R 10 N 

-so 2 n (r 9 ) r i \ ^L<«-s (o) m R ii -?m&tiz>mzm-to 
**m. w&h b < ]zmmm<Di/? a t^^m, gm& b < tetsgm^i&fpm 

SSf^S, g&<k b < «ilgm©^#^g, g&t> b < tt&g&ePT y -/WVl"* 
mfcj\ 0, l £fcte2£r^-r 

R 8 , R<\ i3j;l5R I0 ttP-**:ttS*oT, **Jg^s g& k b < teftg 
tOT/l^/l^ It&fc b < liiHKfe© i/9 o T/Vdr/^S, gmt> b < te&lg& 
©^^D7;^^S, gm^b<Mgm©l§fPlS^^ gt&%b<te&£g 

20 m^r/i-^df-^/^^/vs, g^^b<«fEg^o^§^ > gm^b<f« 

<D^t- n Jj^ ^ T t> £ V \ gm t> b < te4£g&<£>!&? P 5-8 MM<VW$i 

25 R 1 1 tt N g&t>b< te&g&^T/V-^/i'^ fftt)L<H:jSiftO^B7 
/l^/l^ % gm%b<}«g^iy^nT/^-/^ «ftt>b<H:«W»©<& 

*w**3iuk gmt>b<f»gm^#^ *fc^gfbb<«Mgm©Ty 

-^T/V^/Vg%^i- 0 
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2. 5£ (2) : 




5 K4 3 > R'-X-[ji|-t)L<|j:l^otl~4fi#ftt5, 
X*5J:tfR Mattel fcraC*5fc«r*U 

iii©7^VS, ^fc{i^:-OR 8 , -N (R 9 ) R x \ 

-CON (R 9 ) R 10 N -S0 2 N (R 9 ) R i0 s 1>L<te-S (O) m R 11 T*^ 

-CON (R 9 ) R 10 , -S0 2 N (R 9 ) R 1( \ fcL<|i-S (O) m R ll X»m 
20 R\ R 9 , R J \ R*\ &£Tfim\*n&%lkmKM&&$t~ri-e&&ftZ>. 

matm i ibis© r h o £ hmwri. 

3. X^ : _N (R 3 ) -tt^tl^It'feS, HfjfcJ® 1 2 IS^OR 
h o eMftlJo 

4. X^:-N (R 3 ) C (=0) ft »3fc:«l*fcW: 
25 2 fEic© R h o tfRMftWo 
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5. X#5fc:-C (=0) N (R 3 ) -T*$l£lnZ>&VbZ>, ft 1 
2 ffcm<D R h o ^i—HWifflo 

6. : -0-X-i&&]nZ>mx*&Z>, WfJfrE 1 Sfcte 2|B^©R h o 

w&<o&fo®MM&'?h z> s i ~ 6 (D v ^Tnfa-mfctm<D r h o 



jkik^, bmmh£, jmitt, ^iKfmtt imams 
aids, s»4sj;tBi«riP©#fic, itm&s mmmmm. mw<om 

1 0. 5£ (3) : 



20 K^, R 1 -X-fi|^I-t>L<^^oTl~4^#&i-?)o 

XttJ^S^ £fcte5£: -O-, -N (R 3 ) - % -N (R 3 ) C (=0) 
-C (=0) N (R 3 ) -S (O) n - N -N (R 3 ) S (O) 2 - N 
-S (O) 2 N (R 3 ) *fcte-C (=0) -tl^5S, £fctegm<b 

u< itmm.^<DT^uym (i7;^i/yi©-cH 2 -siiS; : -o- % 

25 -N (R 4 ) -N (R 4 ) C (=0) -C (=0) N (R 4 ) 



io m%L 



R 



1 
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-S (O) — N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) 

-c (=o) -vmstizmzzox, l^tamWi. ^-tfc^^ott^ 

5 nH 0, 1 £fc&2&iH-o 

YMi^r-C (R 51 ) = T^£;ft,5g^b<te^II^£^U Y 2 }3:£: 

=c (r 52 ) -xmztizm-bisifemmw^zmu y 3 «^:-n (r 6 ) 
io Mg^or^^^ gm^ u < te&gm©^ a t^^/i^s, mmh u < 

(ifng^or y tfcizw&h b< «#gmwT^^^s^g 

15 & bfcv^ d tv^a-S^-To 

R 3 ^J;aR 4 tt!^-*fci(^^oT, zK^-iK gmt>b<^gm<DT^ 

ifgig, g&^bos&gm^^t^ gmt>b<»f#gm(DTy-^T;i'^ 

#^/}*>v7l^ b< &£§g#l©7Vt^A^ g#|<b b< te&Sg^©^ 

n TVl^^S, gmt> b < \*mW.&<D is* n TV^-^S, M&b b < teilg& 

25 -N (R 9 ) R 1 ° % -CON (R 9 ) R l \ - S 0 2 N (R 9 ) R 10 . <bb<te 
-S (O) ...R^T^^tlSS^-To 
mfct N 0 N l^^fi2^-ro 

R 8 % R 9 > ^i^R^^I^-^fc^^oT, Tk^HjC^ «m , bb<« 4 #g 
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15 —CON (R 9 ) R J \ -S0 2 N (R 9 ) R x \ t>L<te-S (O) m R 1 1 

<&U R l -X-3&Uffl<D*«El-£»£\ &©ffr&to&IBK. 
(DX^f^t'fcSi^ R^^tK^JJR-T-s £fcttT/l/=i* 

20 (2) xa$5£ : -o-xm&tiz&xhzmG; r 1 aszfc&jj^ Mmr/i^A- 

(3) X^5£ : -NH-T^£*l£gT-fc5#£\ R 1 ^**JR^-*fcWiT 5 7 g 

25 (4) Xrt$5t:- C (=0) -^^^StibSil^, R 1 fi^K^M^Xfo 5 it 

(5) X^-.-NHC (=0) R^T^A-g, 

(6) X^iEf ^7;^i,yStfcoTi7Ml/yiM : -O-, 
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— N (R 4 ) - N -N (R 4 ) C (=0) -> -C (=0) N (R 4 ) 

-S (O) — N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - N 

-C (=o) -■c*$ns*^^:J;oT^l#lft^.6>^^TV^J^i^v^4l^ % R 1 ^*^ 

11. ^(4) : 




(4) 

12. S; (5) : 




15 [sfc'K R 5l j3j;^R 6 ^|»^l 0 fcHa 

X\ X\ X\ *5j;05X d tt % J tti j einM±LX, ft#iii Ofc&tfZXtm 

R 1 0 \ R J \ R lc *5«fctfR ld t^ ^^niitt, TK^ig^, 
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g&*> u < tt&gft©^ p r/^5r-/^> gmt> t < imm&tDmQmmm^ 

g&k L < liIii07/i/=> g&t L < 

•fILL> ^:R la -X\ R lb — X\ R lc — X\ *5 <fctfR 1 d — X d T^$tV<5S 
0 5*>3^±^|^^7jc^m^i^Sr £ttfc<* R'\ R*\ R'% £fc 
^R ld >6Ste^(DT^;vST'fc?)^, X\ X\ X«\ £fcteX d 

10 f«:-C (=0) -T^$jl5St1i^l/\ 1 t?*£;h,5, ItJfc^l OfB«© 

13. R lb ^ v Itfcl<ttiH©v'^D7;^;H, g&&L< fci&g 

mm^mmm, ifttt<ttii«o7o^, gmt> u< te&g&^n^ 

14. R la #\ if L< fit! n T/i'^yH, gm^lXte^S 

20 mm<D^mmm, fitt<iiift©7D^;n s g&fcu 

15. X b #. ^; : _o- % -N (R 3 ) - N — NHC (=0) 

25 -C (=0) NH-T*t$^St'fc5, !f*m 3|Eic<^b^t>U< f«<D 

16. X 8 ^ ^ : _ 0 -, -N (R 3 ) - N -NHC (=0) 

-C (=0) NH-"T?*$n5*"Cfc«^ 4|5^©^t)'bb<{i- ; e^ 
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17. S;: R lc — X\ &£T$R li —X 6 X»m£hZmfr&fc7kmi% : 1'X*foZ>, 

is. ^:r ic -x\ &£x$R ii —x d x*m£fo%m&&\z.&mm*-ehz>, 

19. ^:R lc -X% &£T$R ld —X*X$tisn5&&mC7mm : ¥-XhZ>, 
10 2 0. ^:R ,C -X\ *5J;^R ld — X d T^$^§S^*^7k^/l-?--Cfc^ N 

21. 5S: : R la *5iO ? X a T^$^-5»S x #T©V^T;h,a>©>fe©Tfc<5 N IS 
15 : 

(i) R la ^g^^L<f«gm©T^^ST'fct), x'^m^-e&5> £fc 

(ii) X a ^5£ : _o- % -C (=0) N (R 3 ) - % -S (O) 

-S (O) 2 N (R 3 ) - % £fctt-C (=0) --C^$tl5ST*fe5o 
20 2 2. sfc : R la joJ;t>*X a T*^$tlS^ > gTOV^fW^OTfeS, If 

: 

(i) R la ^4^^L<«teg^r^7VSTfc'9, X'^m^-CfcS, £fc 

25 (ii) X a ^ : -o-, -C (=0) N (R 3 ) -S (O) 

-S (O) 2 N (R 3 ) - s Hitcte-C (=0) --C^$il,5g-Cfc5 0 

2 3. X a T*^$tL2)g^, ^C:-0-T^^IX'fc5, ft^2 2fBfc 

24. »*3C1 0-2 3©V>-fn^-^^(D^^^b<}«©7 p n K7S> 
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2 7. Rh mWSHtSr^S^^d^ ^1 0|5ioS (3) 

2 8. Rho^^ffiWSttSr^f-fS'fb-^^^ f&3jSl2fB«©5$; (2) V 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^FADED TEXT OR DRAWING 
ZlBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ gray SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
G^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



